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IMPORTANCE Accurate and up-to-date estimates on incidence, prevalence, mortality, and
disability-adjusted life-years (burden) of neurological disorders are the backbone of
evidence-based health care planning and resource allocation for these disorders. It appears
that no such estimates have been reported at the state level for the US.

OBJECTIVE To present burden estimates of major neurological disorders in the US states by
age and sex from 1990 to 2017.

DESIGN, SETTING, AND PARTICIPANTS This is a systematic analysis of the Global Burden of
Disease (GBD) 2017 study. Data on incidence, prevalence, mortality, and disability-adjusted
life-years (DALYs) of major neurological disorders were derived from the GBD 2017 study of
the 48 contiguous US states, Alaska, and Hawaii. Fourteen major neurological disorders were
analyzed: stroke, Alzheimer disease and other dementias, Parkinson disease, epilepsy,
multiple sclerosis, motor neuron disease, migraine, tension-type headache, traumatic brain
injury, spinal cord injuries, brain and other nervous system cancers, meningitis, encephalitis,
and tetanus.

EXPOSURES Any of the 14 listed neurological diseases.

MAIN OUTCOME AND MEASURE Absolute numbers in detail by age and sex and
age-standardized rates (with 95% uncertainty intervals) were calculated.

RESULTS The 3 most burdensome neurological disorders in the US in terms of absolute
number of DALYs were stroke (3.58 [95% uncertainty interval [UI], 3.25-3.92] million DALYs),
Alzheimer disease and other dementias (2.55 [95% UI, 2.43-2.68] million DALYs), and
migraine (2.40 [95% UI, 1.53-3.44] million DALYs). The burden of almost all neurological
disorders (in terms of absolute number of incident, prevalent, and fatal cases, as well as
DALYs) increased from 1990 to 2017, largely because of the aging of the population.
Exceptions for this trend included traumatic brain injury incidence (−29.1% [95% UI, −32.4%
to −25.8%]); spinal cord injury prevalence (−38.5% [95% UI, −43.1% to −34.0%]); meningitis
prevalence (−44.8% [95% UI, −47.3% to −42.3%]), deaths (−64.4% [95% UI, −67.7% to
−50.3%]), and DALYs (−66.9% [95% UI, −70.1% to −55.9%]); and encephalitis DALYs
(−25.8% [95% UI, −30.7% to −5.8%]). The different metrics of age-standardized rates varied
between the US states from a 1.2-fold difference for tension-type headache to 7.5-fold for
tetanus; southeastern states and Arkansas had a relatively higher burden for stroke, while
northern states had a relatively higher burden of multiple sclerosis and eastern states had
higher rates of Parkinson disease, idiopathic epilepsy, migraine and tension-type headache,
and meningitis, encephalitis, and tetanus.

CONCLUSIONS AND RELEVANCE There is a large and increasing burden of noncommunicable
neurological disorders in the US, with up to a 5-fold variation in the burden of and trends in
particular neurological disorders across the US states. The information reported in this article
can be used by health care professionals and policy makers at the national and state levels to
advance their health care planning and resource allocation to prevent and reduce the burden
of neurological disorders.
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A ccording to Gooch et al,1 in 2011, nearly 100 million
Americans were affected by at least 1 of the more than
1000 neurological disorders. This translates into an

overall cost of $765 billion for the more prevalent conditions,1

including Alzheimer disease (AD) and other dementias, chronic
low back pain, stroke, migraine, epilepsy, traumatic brain in-
jury (TBI), and Parkinson disease (PD). Although accurate data
on incidence, prevalence, mortality, and disability from neu-
rological disorders and their trends are important for evidence-
based health care planning and resource allocation, there is
a lack of national and state-level epidemiological data in the
US, as well as their synthesis for use by health care planners.

Previous Global Burden of Diseases, Injuries, and Risk
Factors (GBD) Study articles have reported burden of dis-
eases, injuries, and risk factors among US states2 and global,
regional, and country-specific estimates of the burden from
neurological disorders,3,4 but no estimates for a comprehen-
sive list of neurological disorders have been reported for the
US states from this study. Globally, regionally, and at the coun-
try level of analysis, the burden of all noncommunicable neu-
rological disorders, in terms of the absolute number of people
who had, remained disabled by, or died from them, has in-
creased significantly across all countries in the world, but the
burden from communicable neurological disorders, such as
tetanus, meningitis, and encephalitis, has decreased from 1990
to 2016.5-14 This study provides estimates for noncommuni-
cable and communicable neurological disorders at the state
level from 1990 to 2017.

Methods
Details on the methodology of the GBD study overall15 and in
association with the burden of neurological disorders have been
published elsewhere.5-14 In brief, using statistical modeling
techniques, the GBD study allows use of all available epi-
demiological data (both published and unpublished) and
routinely collected data (eg, vital registration, hospitaliza-
tions, medical claims) within and just outside of the country,
region, or state of interest to provide the most accurate esti-
mates of the disease burden, even for regions or states with
no accurate epidemiological data.15 The burden estimates are
presented in terms of age-adjusted annual rates per 100 000
people and numbers of prevalence, incidence, disability-
adjusted life-years (DALYs), and deaths by cause (in millions),
with corresponding 95% uncertainty intervals (UIs), and their
trends or changes from 1990 to 2017.

Nonfatal estimates were obtained from systematic re-
views, surveys, administrative health records, registries, and
disease surveillance systems. We used available surveys and
databases of claims information for US private and public in-
surance schemes, corrected for bias in health service encoun-
ters, as described elsewhere.2,16,17 Data sources used for quan-
tifying nonfatal outcomes are available online in the GBD
results tool.18 Fatal estimates were obtained from vital regis-
tration data (death records from the National Center for Health
Statistics and population counts from the US Census Bureau).
The single cause of death was determined using the Interna-

tional Classification of Diseases, Ninth Revision, Ninth Revi-
sion, Clinical Modification; International Statistical Classifi-
cation of Diseases and Related Health Problems, Tenth
Revision; and International Statistical Classification of Dis-
eases, Tenth Revision, Clinical Modification, with redistribu-
tions from less precise codes (such as ill-defined disease
[R99] or injuries of undetermined intent [Y21-Y33]) to more
specific diseases and injuries using regression methods of
the subset of vital registration data for which we have mul-
tiple causes of death information. Under International Clas-
sification of Diseases rules, injury deaths are classified by the
cause of injury (eg, fall or road injury) and not the nature of
injury, such as TBI and spinal cord injuries (SCI). Thus, we
report on incidence, prevalence, and years lived with dis-
ability for these causes, but not mortality. Causes of death
data were analyzed using the Cause of Death Ensemble
model (CODEm,19 with corrections for changes in coding
practices for underlying causes of death as explained in
detail elswhere20), and nonfatal data were analyzed using
DisMod-MR version 2.1 (World Health Organization),21 a
bayesian meta-regression tool that adjusts data points for
variations in study methods among different data sources
and enforces consistency between prevalence, incidence,
and mortality. For each disease and injury, years lived with
disability for mutually exclusive sequelae (ie, disabling out-
comes) were quantified as the product of prevalence and a
weighting for severity (with the GBD disability weights). Val-
ues for disability weights have been derived from popula-
tion surveys in 9 countries and an open-access internet
survey.22 To account for co-occurrence of disease and injury
outcomes, years lived with disability were corrected for
comorbidity, assuming a multiplicative rather than additive
function of disability weights.23,24

To allow comparison with the GBD estimates on the global
burden of neurological disorders,3 14 neurological disorders
that are quantified as part of GBD are included in this report.

Key Points
Question What is the current burden of neurological disorders in
the US by states, and what are the temporal trends (from 1990 to
2017)?

Findings Systematic analysis of the Global Burden of Disease
study shows that, in 2017, the 3 most burdensome neurological
disorders in the US were stroke, Alzheimer disease and other
dementias, and migraine. The burden of individual neurological
disorders varied moderately to widely by states (a 1.2-fold to
7.5-fold difference), and the absolute numbers of incident,
prevalent, and fatal cases and disability-adjusted life-years of
neurological disorders (except for traumatic brain injury incidence;
spinal cord injury prevalence; meningitis prevalence, deaths, and
disability-adjusted life-years; and encephalitis disability-adjusted
life-years) across all US states increased from 1990 to 2017.

Meaning A large and increasing number of people have various
neurological disorders in the US, with significant variation in the
burden of and trends in neurological disorders across the US
states, and the reasons for these geographic variations need to be
explored further.
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These are stroke, AD and other dementias, PD, idiopathic epi-
lepsy (ie, epilepsy that is not secondary to any of the other GBD
causes), multiple sclerosis (MS), motor neuron disease (MND),
migraine, tension-type headache (TTH), TBI, SCI, brain and
other central nervous system (CNS) cancers, meningitis, en-
cephalitis, and tetanus.

Results
Burden of Neurological Disorders in the US
Among the neurological disorders, the 5 most prevalent were
TTH (121.6 [95% UI, 110-133] million people), migraine (68.5
[95% UI, 64-73] million people), stroke (7.8 [95% UI, 7.4-8.2]
million people), AD and other dementias (2.9 [95% UI, 2.6-
3.2] million people), and SCI (2.2 [95% UI, 2.0-2.3] million
people) (Table 1), while the most burdensome in terms of DALYs
were stroke (3.6 [95% UI, 3.3-3.9] million DALYs), AD and other
dementias (2.6 [95% UI, 2.4-2.7] million DALYs), migraine (2.4
[95% UI, 1.5-3.4] million DALYs), idiopathic epilepsy (0.4 [95%
UI, 0.3-0.6] million people), and PD (0.4 [95% UI, 0.3-0.4] mil-
lion people). The 5 leading causes of death from neurological
disorders were from AD and other dementias (258 600 [95%
UI, 254 000-263 000] deaths), stroke (172 000 [95% UI,
166 000-178 000] deaths), PD (30 000 [95% UI, 24 000-
31 000] deaths), MND (8400 [95% UI, 8000-9000] deaths), and
MS (4000 [95% UI, 3000-4000] deaths). The highest inci-
dence was of new-onset TTH (44.5 [95% UI, 40.0-48.8] mil-
lion cases per year) followed by migraine (5.0 [95% UI, 4.6-
5.5] million cases per year), TBI (0.96 [95% UI, 0.8-1.2] million
cases per year), stroke (0.60 [95% UI, 0.55-0.65] million cases
per year), and AD and other dementias (0.48 [0.47-0.57] mil-
lion cases per year).

While the US-wide age-standardized incidence, preva-
lence, mortality, and DALY rates of most neurological disor-
ders declined or remained flat from 1990 through 2017
(Table 2), the absolute number of incident cases, prevalent
cases, mortality, and DALYs increased, except for meningitis
and encephalitis (Table 1). In 2017, the 5 highest incidence rates
were for TTH (13 014 [95% UI, 11 602-14 432] cases per 100 000
people), migraine (1722 [95% UI, 1578-1865] cases per 100 000
people), TBI (285 [95% UI, 238-341] cases per 100 000 people),
stroke (115 [95% UI, 107-125] cases per 100 000 people), and
AD and other dementias (85 [95% UI, 78-93] cases per 100 000
people). Prevalence was highest for TTH (34 642 [95% UI,
31 341-38 113] cases per 100 000 people), migraine (20 188 [95%
UI, 18 678-21 750] cases per 100 000 people), stroke (1536 [95%
UI, 1461-1621] cases per 100 000 people), SCI (541 [95% UI, 502-
583] cases per 100 000 people), and TBI (502 [95% UI, 478-
525] cases per 100 000 people). The 2 leading causes of mor-
tality were AD and other dementias (38 [95% UI, 38-39] per
100 000 population per year) and stroke (29 [95% UI, 28-30]
per 100 000 population per year). The 5 leading causes of
DALYs (rates) were migraine (705 [95% UI, 446-1021] per
100 000 population per year), stroke (692 [95% UI, 625-759]
per 100 000 population per year), AD and other dementias (419
[95% UI, 399-439] per 100 000 population per year), idio-
pathic epilepsy (124 [95% UI, 75-187] per 100 000 population

per year), and brain and other nervous system cancers (120
[95% UI, 111-138] per 100 000 population per year).

For stroke, from 1990 to 2017, there were significant re-
ductions in age-standardized incidence (−16.3% [95% UI,
−19.1% to −13.8%]), mortality (−32.0% [95% UI, −34.5% to
−29.8%]), and DALY (−24.0% [95% UI, −26.9% to −21.3]) rates,
but no significant change in age-standardized prevalence (0.2%
[95% UI, −3.8% to 3.3%]) (Table 2). Age-standardized DALY rates
of stroke stopped declining and plateaued around 2010, with
some nonsignificant trends to increase since 2015 (Figure 1;
eFigure in the Supplement). Age-standardized incidence and
prevalence of AD and other dementias decreased (−12.4% [95%
UI, −19.2% to −5.2%] and −13.4% [95% UI, −20.6% to −5.1%],
respectively), but mortality and DALY rates increased by 9.8%
(95% UI, 7.3%-12.2%) and 1.2% (95% UI, −1.9% to 4.2%), re-
spectively. For TBI and SCI, there were also significant de-
creases in age-standardized incidence (−29.1% [95% UI, −32.4%
to −25.8%] and −30.5% [95% UI, −34.8% to −26.2%], respec-
tively) and prevalence (−28.3% [95% UI, −29.7% to −26.9%] and
−38.5% [95% UI, −43.1% to −34.0%], respectively). Although
age-standardized mortality and DALY rates from brain and
other CNS cancers decreased (−3.4% [95% UI, −9.2% to 6.8%]
and −8.6% [95% UI, −15.5% to 5.4%], respectively), incidence
and prevalence rates increased significantly (24.1% [95% UI,
12.4%-41.4%] and 52.2% [95% UI, 36.7%-76.5%], respec-
tively). In meningitis, there were significant reductions in the
age-standardized rates of incidence (−28.7% [95% UI, −32.9%
to −24.4%]), prevalence (−44.8% [95% UI, −47.3% to −42.3%]),
mortality (−64.4% [95% UI, −67.7% to −50.3%]), and DALY
(−66.9% [95% UI, −70.1% to −55.9%]). In encephalitis, rates of
incidence (−0.1% [95% UI, −0.7% to 0.6%]), prevalence (−10.1%
[95% UI, −12% to −8.1%]), mortality (−20.6% [95% UI, −24.9%
to −1.7%]), and DALY (−25.8% [95% UI, −30.7% to −5.8%]) also
decreased. In PD, there were small but significant increases in
the age-standardized rates of incidence (21.9% [95% UI, 11.2%-
14.6%]), prevalence (16.2% [95% UI, 2.7%-31%]), mortality
(33.1% [95% UI, −4.6% to 41.7%]), and DALY (24.8% [95% UI,
−5.2% to 32.9%]) of PD. Age-standardized incidence (17.4%
[95% UI, −6% to 45.1%]), prevalence (15.2% [95% UI, −7.5% to
43.3%]), and DALY (5.5% [95% UI, −18.4% to 33.2%]) rates of
epilepsy increased, but mortality rates decreased (−2.7% [95%
UI, −7.8% to 1.5%]). There was an increase in the age-
standardized incidence, prevalence, mortality, and DALY rates
of MS (13.2% [95% UI, 7.3%-18.9%], 14.7% [95% UI, 8.1%-
21.3%], 32.8% [95% UI, −20.1% to 56.1%], and 16.6% [95%
UI, −1.4% to 26.2%], respectively) and MND (12.5% [95% UI,
9.8%-15.3%], 0.3% [95% UI, −4.4% to 5.6%], 38.3% [95%
UI, 30%-45.6%], and 20.9% [95% UI, 13.9%-27.6%], respec-
tively). There were small increases in the incidence, preva-
lence, and DALY age-standardized rates of migraine (1.6% [95%
UI, −0.8% to 4.2%], 1.4% [95% UI, −0.8% to 4%], and 1.5% [95%
UI, −0.8% to 4%], respectively) and TTH (0.4% [95% UI, −2.1%
to 2.9%], 0.5% [95% UI, −2% to 3.3%], and 0.1% [95% UI, −1.5%
to 1.9%], respectively).

However, the absolute numbers of people affected by non-
communicable neurological disorders (Table 1) in terms of in-
cident, prevalent, and fatal cases, as well as DALYs, have in-
creased substantially from 1990 to 2017 (except with respect
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to TBI incident and SCI prevalent cases, where small, nonsig-
nificant reductions were observed). The largest increases were
observed for (in order of increase) PD, MND, AD and other de-
mentias, brain and other CNS cancers, and stroke.

Burden of Selected Neurological Disorders in US States
Figure 2 and Figure 3 show age-standardized incidence, preva-
lence, mortality, and DALY rates of the selected neurological
disorders in the US states in 2017. Age-standardized preva-
lence, incidence, mortality, and DALY rates for specific neu-
rological disorders in the US states and changes in the rates from
1990 to 2017 and the US states’ ranking based on the 2017 es-
timates are described and shown in eTables 1 through 13 in the
Supplement.

The different metrics of age-standardized rates varied be-
tween the US states from a 1.2-fold difference for TTH to 7.5-
fold for tetanus. Southeastern states and Arkansas had a rela-
tively higher burden for stroke, northern states had a relatively
higher burden of MS, and eastern states had higher rates of PD,
idiopathic epilepsy, migraine, TTH, and meningitis, encepha-
litis, and tetanus (eFigure, eAppendix, and eTables 1 through
12 in the Supplement).

Changes in the Burden From 1990 to 2017
From 1990 to 2017, the direction of trends in changes in the
age-standardized incidence, prevalence, mortality, and DALY
rates across US states mirrored those for the country as a whole.
Over that period of time, there were very few changes in any
of the states in the rates of migraine and TTH.

Discussion
To our knowledge, this is the first comprehensive report on in-
cidence, prevalence, mortality, and DALY estimates and their
trends from 1990 to 2017 for 14 neurological disorders for
the individual 50 US states and the country overall. The study
showed reductions in the age-adjusted rates of most burden
metrics of stroke, AD and other dementias, TBI, SCI, menin-
gitis, and encephalitis, but increasing numbers of people af-
fected by various neurological disorders in the US, with a sig-
nificant (up to 5-fold) variation in the burden of and trends in
particular neurological disorders across the US states. Falling
rates of stroke, AD and other dementias, TBI, SCI, meningitis,
and encephalitis might suggest that primary prevention of

Figure 1. Temporal Trends in Aggregate US-Wide Age-Standardized Disability-Adjusted Life-Year (DALY) Rates
per 100 000 Persons per Year for Neurological Disorders From 1990 to 2017
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these disorders are beginning to show an influence, while be-
tween-state variations may be associated with differences in
the case ascertainment, as well as access to health care; racial/
ethnic, genetic, and socioeconomic diversity; quality and com-
prehensiveness of preventive strategies; and risk factor dis-
tribution. For dementia, improving educational levels of cohort
reaching the age groups at greatest risk of disease may also be

contributing to a modest decline over time.25 While globally,
6 neurological disorders (AD and other dementias, PD, epi-
lepsy, MS, MND, and headache disorders) in 2017 constituted
4.4% (95% UI, 3.7%-5.3%)26 of total DALYs and ranked ninth
among the leading causes of DALYs, in the US, they consti-
tuted 6.7% (95% UI, 6.0%-7.6%) and ranked fifth. In 2017,
deaths from these neurological disorders were ranked fifth

Figure 2. Disability-Adjusted Life-Year Rates per 100 000 Persons for Neurological Disorders in the US States in 2017
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MS indicates multiple sclerosis.
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(5.5% [95% UI, 5.4%-5.6%]) among all causes of death glob-
ally and third (10.8% [95% UI, 10.6%-10.9%]) in the US.26 Simi-
lar findings were observed for neurological disorders in West-
ern European countries.3 Given the association of prevalent
disorders, such as AD, stroke, PD, and MND with older age, the
higher rank of neurological disorders in the US can be ex-
plained by the longer life expectancy in the US compared with
the world overall. In addition, it may also be attributable to bet-
ter case ascertainment in the US, including improved diagno-
sis, surveillance or reporting, and health care access.

The exact causes for significant between-state variations
in the age-standardized rates of some neurological disorders
are unknown, but these may be associated with between-
state differences in the completeness of medical examina-
tions and accuracy of diagnosis, completeness and accuracy
of data from medical claims, and referral patterns to special-
ized centers (eg, seeking medical advice for brain tumors out-
side of the place of residence), despite corrections for these
measurement biases during data analysis. The highest be-
tween-state variations were observed for tetanus, but the num-

ber of tetanus cases was very low, and thus large relative varia-
tion reflected variation by just 1 or a few cases. However, our
data on between-state variations in the burden from neuro-
logical disorders concur with previous GBD observations of
large differences in the burden of disease among US states2 and
significant geographical variations in the burden of neurologi-
cal disorders in the world.3 For example, for stroke, there is a
strong increasing gradient from north to south, while for MS,
the gradient is decreasing from north to south. Both gradi-
ents might have been expected based on our understanding
of the epidemiology of both diseases.27-29 While confirming
previous observations of the so-called stroke belt mortality in
the southeastern United States, unlike previous estimates that
identified North Carolina, South Carolina, and Georgia with a
higher stroke mortality rate than the other states of the stroke
belt,30,31 our 2017 GBD stroke mortality estimates show that
the stroke belt is now in Alabama, Mississippi, and South
Carolina. Our dementia mortality estimates also showed a
higher percentage change (increase) in the stroke belt states
compared with the other states, likely attributable to the

Figure 3. Disability-Adjusted Life-Year Rates per 100 000 Persons for Neurological Disorders in the US States in 2017
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reciprocal association between stroke and dementia.32 These
findings can be used to set research priorities (eg, identifying
causes of between-state variations in the burden of neurologi-
cal disorders). These data will also allow health care pro-
fessionals and policy makers on national and state levels to
allocate resources (eg, number of hospital beds, specialists, ser-
vices) and give priorities for improving care for people with
some major neurological disorders in each US state.

The finding that the 3 most burdensome neurological dis-
orders in the US in terms of the absolute numbers of DALYs are
stroke, AD and other dementias, and migraine is in line with
ranking of age-standardized DALY rates for neurological dis-
orders found in other high-income countries in 2016.3 There
were diverse changes in the rates of all neurological disorders
in the country overall (eg, decreased incidence rates of stroke,
AD and other dementias, TBI, SCI, and meningitis, and in-
creased incidence rates of PD, MS, MND, and brain and other
nervous system cancers) and across all US states from 1990 to
2017. However, the absolute number of people who are af-
fected by noncommunicable neurological disorders over that
period has increased substantially and is likely to continue in-
creasing because of aging of the US population and popula-
tion growth. Unfavorable trends in some lifestyle factors (eg,
overweight, fasting plasma glucose level)2 in the US are also
likely additional contributing factors for the increasing bur-
den from some neurological disorders (eg, stroke, dementia).33

These developments are consistent with the global trends3 and
support the call to action to reduce the burden of neurologi-
cal disorders in the United States, as outlined by Gooch et al.1

Although we understand that individuals may have more
than 1 neurological condition, assuming no overlap between
stroke, TBI, SCI, brain and other CNS cancers, meningitis, en-
cephalitis, tetanus, and other neurological disorders (AD and
other dementias, PD, idiopathic epilepsy, MS, MND, mi-
graine, TTH, and other neurological disorders), it can be esti-
mated that in 2017 more than 200 million Americans (60% of
the population) were afflicted by at least 1 neurological disor-
der, ranging from TTH and migraine to stroke and dementia.
This is twice the estimate by Gooch et al1 and 9 times the
estimate by Borlongan et al.34 The greater than previously
reported overall prevalence of neurological disorders in the US
may be explained by at least 3 factors. First, we included many
disorders in this study that Gooch et al1 did not, such as TTH
(the most prevalent of all neurological disorders analyzed in
the GBD study), brain and other CNS cancers, tetanus, men-
ingitis, and encephalitis, although they1 did include chronic
low back pain, which we did not. The selection of neurologi-
cal disorders included in this analysis was largely based on 2
factors: (1) the GBD study currently provides estimates of
the burden of only these specific neurological disorders, and
(2) these neurological disorders are considered by the GBD
study as conditions for which neurologists play a particular im-
portant role in care and diagnosis (as opposed to, for ex-
ample, low back pain, for which the role of a neurologist is less
dominant). Second, Gooch et al1 based their analysis on pre-
viously published articles only, while the GBD study analyses
also included administrative data and modeling, thus allow-
ing estimates for US states with no epidemiological data on a

particular neurological disorder. Differences in the method-
ologies may explain differences in the estimates of stroke
prevalence (7.8 million in the GBD study vs 6.8 million in the
Gooch et al study1), AD and other dementias (2.9 million vs 5.3
million), epilepsy (1.4 million vs 2.8 million), TBI (2.1 million
vs 1.4 million), and SCI (2.2 million vs 0.3 million). The large
difference in SCI cases may reflect a weakness in GBD meth-
ods, which rely on sparse data on the association between the
incidence of a cause of injury (eg, falls and road injury) and
the nature of the injury (eg, fall or SCI), which should be ex-
amined in future rounds of GBD. Our GBD estimates of PD (0.6
million), migraine (69 million), MS (0.4 million), and MND
(38 000) are close to those reported by Gooch et al (0.6 mil-
lion, 72 million, 0.4 million, and 18 000-30 000, respectively).1

Third, the Gooch et al1 study was based on articles published
prior to 2017, with many of them referring to the data col-
lected 5 to 10 years ago; thus, ongoing aging of the population
and population growth may partly explain the greater preva-
lence of selected neurological disorders in our study.

Limitations
General limitations of the GBD study discussed elsewhere3

fully apply to this report and may account for differences
between these data and those collected by other governmen-
tal or disease-specific organizations. Specifically, for this
report, we were not able to provide burden estimates for all
neurological disorders combined, or burden estimates by age
and sex, because these estimates will be the subjects of sepa-
rate reports. In addition, some very prevalent neurological
disorders (eg, restless leg syndrome and peripheral neuropa-
thy are not currently estimated by GBD) and some common
disorders (eg, low back and neck pain) are not regarded as
neurological disorders in this article, although they are at
least partly within the realm of neurology. Inclusion of these
currently unaccounted disorders would increase the esti-
mates of the burden of neurological disorders. Other limita-
tions specific to this report include (1) difficulty in determin-
ing death from dementia because coding practices have
changed by orders of magnitude over the last 30 years; (2)
lack of data to quantify headaches in the US; and (3) accuracy
of medical claims and hospitalization data and potential inac-
curacies in the adjustments of administrative data to those
reported in epidemiological studies. Because GBD study esti-
mates are updated annually, the current limitations can be
addressed, and with an increasing amount of data being
added year to year, a more accurate picture of the burden of
neurological disorders in the US can be made.

Conclusions
In summary, this report showed that, while there were reduc-
tions in the rates of most burden metrics of stroke, Alzheimer
and other dementias, TBI, SCI, meningitis, and encephalitis,
there was a large and increasing number of people affected by
various neurological disorders in the US, with a significant
variation of the burden of and trends in particular neurologi-
cal disorders across the US states. The reasons for geographic
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variations among different US states need to be explored fur-
ther. Health care professionals and policy makers at the na-
tional and state levels can use the information reported in this

article to advance their health care planning and resource al-
location, including research funding, to prevent and reduce the
morbidity and mortality of neurological disorders.
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eAppendix. 

Stroke and Alzheimer’s disease and other dementias 

Almost all age-standardized metrics for stroke and Alzheimer’s disease and other dementias 

were highest in the Southeastern states and lowest in the Northern and Western states 

(Figure 1). For stroke, the highest incidence rate in 2017 was in Arkansas (137 per 100,000 

[95% UI 126–149]), and the lowest in Colorado (99 per 100,000 [92–107]). Similarly, the 

highest (2,133 [2,015–2,268]) and lowest (1,211 [1,135–1,295]) prevalence was in Alabama 

and Wisconsin, respectively; the highest mortality and DALY rates were in Alabama (43 [39–

48] and 1,082 [961–1,208], respectively) and the lowest in New York (18 [16–20] and 504

[438–566], respectively). For Alzheimer’s disease and other dementias, the highest incidence 

and prevalence rates were in Indiana (96 [88–105] and 547 [498–604]) and the lowest in 

Utah (65 [58–72] and 342 [309–377]); the highest mortality rates were in in South Carolina 

(53 [49–58]) and the lowest in New York (32 [29–35]). Finally, the highest DALY rate was in in 

South Carolina (545 [497–598]) and the lowest in California (351 [319–382]).  

Parkinson’s disease 

Age-standardized incidence and prevalence rates of PD were highest in Eastern and Central 

states, particularly in Vermont (15 [95% UI 13–17] and 112 [97–126]) and lowest in Arkansas 

(10 [9–11] and 71 [61–80]); while the highest mortality and DALY rates were in Northern 

states, especially in Alaska (6 [4-7] and 86 [66-95]) and the lowest were in New Jersey and 

Hawaii (range 4–5 [range 3–5] and 66 [range 51–76]).  

Idiopathic epilepsy 

The largest burden of idiopathic epilepsy was observed in Eastern states. The age-

standardized incidence rate of epilepsy was highest in Delaware (52 [95% UI 15–83]), and 

the lowest in Texas (41 [11–65]); the highest and lowest prevalence rates were in West 

Virginia (484 [142–758]) and Iowa (313 [94–481]), respectively. The highest and lowest 

© 2020 GBD 2017 US Neurological Disorders Collaborators. JAMA Neurology.
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mortality rates were in South Dakota (1 [1–1]) and Connecticut (0 [0–0]); the highest DALY 

rate was in Michigan (152 [70–288]) and the lowest in Vermont (101 [38–209]).  

Multiple sclerosis 

The burden of MS was particularly high in Northern states (except for Alaska). Age-

standardized incidence and mortality rates of multiple sclerosis ranged from 1–5 to 0–2 per 

100,000 people, respectively, across all US states; prevalence rates were highest in Utah 

(147 [95% UI 138–157]) and lowest in Hawaii (39 [36–42]); the highest DALY rate was in 

Montana (82 [53–102]) and the lowest in Hawaii (19 [14–27]).  

Motor neuron disease 

Very low age-standardized incidence, prevalence, and mortality rates were observed across 

all US states for MND (2–3, 6–15, and 1–2, respectively); DALY rates were highest in 

Montana (63 [95% UI 54–72]) and lowest in Nevada (32 [28–36]).  

Migraine and tension-type headache 

Age-standardized incidence, prevalence, and DALY rates of migraine and TTH were evenly 

distributed across all US states, except for a few Eastern states where the rates for migraine 

were noticeably greater. The highest incidence, prevalence, and DALY rates of migraine 

were observed in the District of Columbia (1,756 [95% UI 1,613–1,899], 20,644 [19,098–

22,227], and 726 [462–1,051]) and the lowest in Michigan (1,488 [1,337–1,646], 16,862 

[15,259–18,507], and 584 [367–860], respectively). The District of Columbia had the highest 

incidence and prevalence of TTH (13,021 [11,617–14,431] and 34,665 [31,361–38,129]), and 

Maryland had the lowest (12,975 [11,526–14,352] and 34,412 [31,086–38,237]). While DALY 

rates of TTH were also highest in the District of Columbia (97 [55–154]), they were lowest in 

West Virginia (96 [54–154]).  

© 2020 GBD 2017 US Neurological Disorders Collaborators. JAMA Neurology.
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Traumatic brain and spinal cord injuries 

TBI (and to a lesser extent, SCI) age-standardized incidence and prevalence rates were 

relatively evenly distributed across US states. Arkansas had the highest incidence and 

prevalence rates of TBI (354 [95% UI 297–421] and 618 [589–647]). The lowest incidence of 

TBI was in New York (245 [205–294]), and the lowest prevalence of TBI was in Washington 

(417 [398–437]). Alaska demonstrated the highest incidence and prevalence of SCI (26 [21–

33] and 672 [620–728], respectively). Hawaii showed the lowest incidence of SCI (19 [15–

24]), and Tennessee had the lowest prevalence of SCI (492 [453–532]). 

Brain and other nervous system cancers 

There was relatively low variation in the age-standardized incidence and prevalence of brain 

and other nervous system cancers across the US states, with somewhat higher rates in 

North Dakota (10 [95% UI 8–12] and 49 [37–61], respectively) and lower rates in Nevada 

and Mississippi (6 [5–8]) and 25 [19–31], respectively). Mortality and DALY rates from brain 

and other nervous system cancers were relatively high in North and South Dakota (5 [4–6] 

and 163 [120–192], respectively) and relatively low in New Mexico (3 [3–4] for mortality) 

and New York (105 [91–141] for DALYs).  

Meningitis, encephalitis, and tetanus 

Most of the age-standardized burden from meningitis, encephalitis, and tetanus was located 

in the Eastern and Southern states (except incidence and prevalence rates from 

encephalitis, which were also high in Northern and South-central states). The highest 

incidence and prevalence rates of meningitis were observed in Vermont (22 [95% UI 20–26] 

and 37 [33–43]), and the lowest in Idaho (9 [8–10] and 16 [14–18], respectively). The District 

of Columbia showed the highest mortality and DALY rates of meningitis (1 [1–1] and 51 [38–

64], respectively), while Minnesota showed the lowest mortality rate (0 [0–0]) and Idaho 

© 2020 GBD 2017 US Neurological Disorders Collaborators. JAMA Neurology.
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showed the lowest DALY rate (14 [12–22]) from this disease. The highest incidence and 

prevalence rates of encephalitis were observed in Kentucky (6 [6–7] and 9 [5–15], 

respectively). While mortality from encephalitis was virtually zero across all US states, the 

highest DALY rate of this disease was observed in the District of Columbia (18 [10–23]) and 

the lowest in Washington (6 [5–9]). 

Between-state variations in the burden of neurological conditions 

As shown in the Figures and Supplementary Tables 1-13, age-standardized rates of 

neurological disorders varied widely between the US states. Between-state incidence rates 

(per 100,000 people) varied from a 1.4-fold difference for SCI to 3.2-fold and 7.1-fold for MS 

and tetanus, respectively. For prevalence, the lowest between-state variations were for TTH 

(1.2-fold difference) and the highest for encephalitis and tetanus (3.8-fold and 7.5-fold, 

respectively). Mortality rates varied from a 1.5-fold difference for PD to 3.9-fold and 7.0-fold 

for MS and tetanus, respectively. Lowest variations in DALY rates were observed for TTH 

(1.2-fold difference), and highest variations for MS and tetanus (3.4-fold and 7.1-fold 

differences, respectively).  
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eTable 1. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 persons for stroke by US 
states in 1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 150 (140,161) 129 (119,140) -13.8 40 1839 (1728,1947) 2133 (2015,2268) 16 50 53 (51,55) 43 (39,48) -18.5 47 1191 (1105,1276) 1082 (961,1208) -9.2 49 

Alaska 143 (133,155) 116 (106,127) -19.2 16 1442 (1353,1538) 1351 (1268,1445) -6.3 11 54 (51,56) 31 (29,34) -41.9 3 958 (890,1030) 682 (610,755) -28.9 12 

Arizona 131 (121,141) 113 (105,122) -13.4 43 1423 (1332,1516) 1377 (1299,1459) -3.2 21 37 (35,38) 23 (21,26) -36.3 14 773 (709,834) 580 (511,648) -25 22 

Arkansas 155 (144,166) 137 (126,149) -11.1 48 1781 (1679,1882) 1917 (1812,2037) 7.6 43 53 (51,55) 40 (36,44) -24.9 39 1154 (1071,1236) 983 (870,1097) -14.8 42 

California 132 (122,142) 110 (102,121) -16.4 28 1437 (1352,1533) 1352 (1282,1433) -5.9 12 41 (40,43) 24 (22,27) -41.1 6 870 (803,936) 593 (525,660) -31.9 5 

Colorado 123 (113,133) 99 (92,107) -19.2 14 1309 (1223,1393) 1220 (1157,1287) -6.8 7 38 (36,39) 27 (24,30) -28.5 30 745 (682,804) 564 (496,631) -24.2 27 

Connecticut 133 (123,144) 107 (98,117) -19.7 11 1414 (1323,1507) 1226 (1159,1299) -13.3 1 36 (34,37) 22 (20,25) -37.8 10 758 (693,817) 519 (450,583) -31.5 6 

Delaware 135 (125,146) 112 (102,122) -17.5 21 1504 (1413,1593) 1510 (1422,1611) 0.4 32 41 (39,43) 27 (25,30) -32.9 25 866 (795,934) 649 (575,720) -25.1 21 
District of 

Columbia 155 (145,167) 109 (99,119) -30 1 1747 (1646,1862) 1662 (1553,1783) -4.9 16 54 (51,59) 25 (22,29) -54.2 1 1345 (1240,1503) 697 (607,800) -48.2 1 

Florida 134 (124,145) 117 (107,127) -12.8 44 1565 (1473,1663) 1568 (1483,1660) 0.2 30 36 (35,38) 24 (21,27) -34.4 19 852 (785,918) 644 (573,723) -24.4 26 

Georgia 156 (145,167) 124 (114,135) -20.7 7 1713 (1613,1818) 1720 (1623,1830) 0.4 31 56 (54,58) 37 (34,41) -33.1 24 1204 (1130,1281) 881 (781,985) -26.8 17 

Hawaii 142 (132,153) 112 (103,123) -21.2 6 1444 (1356,1534) 1339 (1268,1414) -7.3 6 43 (41,44) 26 (23,28) -40.4 8 909 (843,974) 631 (561,705) -30.6 7 

Idaho 137 (127,148) 113 (103,122) -17.8 18 1458 (1371,1554) 1372 (1289,1463) -5.9 13 43 (41,45) 30 (27,33) -30.2 27 835 (772,903) 640 (565,709) -23.4 28 

Illinois 142 (132,153) 114 (105,125) -19.7 12 1565 (1474,1662) 1492 (1403,1585) -4.7 17 42 (40,43) 29 (26,32) -31.3 26 930 (859,997) 673 (589,755) -27.6 15 

Indiana 143 (133,154) 118 (108,128) -17.6 20 1587 (1494,1693) 1654 (1566,1754) 4.2 40 45 (44,47) 33 (30,37) -26.8 34 945 (875,1015) 782 (695,878) -17.2 38 

Iowa 125 (116,136) 108 (101,117) -13.6 41 1361 (1277,1445) 1319 (1248,1401) -3.1 22 37 (35,38) 27 (24,30) -26.8 35 744 (683,806) 607 (531,681) -18.4 37 

Kansas 135 (125,145) 116 (107,127) -13.6 42 1476 (1391,1572) 1509 (1428,1596) 2.3 36 38 (37,40) 33 (29,36) -14.5 49 805 (734,869) 727 (636,809) -9.7 48 

Kentucky 141 (131,153) 123 (113,134) -12.7 45 1691 (1586,1796) 1916 (1806,2048) 13.3 48 46 (44,48) 37 (33,41) -20.2 44 989 (917,1062) 876 (771,977) -11.5 44 

Louisiana 145 (136,156) 121 (111,131) -16.8 24 1718 (1621,1829) 1917 (1807,2043) 11.6 47 49 (47,51) 35 (32,40) -27.1 32 1127 (1045,1202) 917 (815,1026) -18.6 36 

Maine 131 (122,142) 110 (101,121) -16 31 1395 (1307,1482) 1334 (1259,1416) -4.4 19 38 (36,39) 28 (26,31) -24.9 38 769 (705,832) 622 (548,695) -19.1 35 

Maryland 139 (129,150) 125 (116,135) -10.4 49 1536 (1445,1631) 1511 (1430,1593) -1.6 26 42 (40,44) 28 (25,31) -34.3 21 906 (831,976) 672 (593,755) -25.8 20 
Massachusett

s 131 (122,142) 106 (97,116) -19.2 15 1437 (1352,1527) 1372 (1287,1463) -4.5 18 36 (34,37) 23 (21,26) -34.1 22 759 (693,820) 556 (487,625) -26.7 18 

Michigan 145 (135,157) 127 (116,138) -12.6 46 1686 (1578,1787) 1717 (1626,1823) 1.8 35 41 (40,43) 29 (26,32) -29.3 28 929 (856,1001) 720 (629,814) -22.5 29 

Minnesota 125 (116,136) 99 (91,109) -20.6 9 1331 (1247,1422) 1233 (1159,1309) -7.4 5 41 (40,43) 25 (23,28) -38.3 9 786 (725,850) 558 (491,627) -29.1 11 

Mississippi 150 (140,161) 128 (118,139) -14.7 36 1809 (1706,1915) 2097 (1984,2223) 15.9 49 51 (49,53) 41 (37,47) -19.2 45 1198 (1112,1284) 1067 (947,1191) -11 45 

Missouri 138 (128,148) 118 (108,128) -14.3 38 1565 (1473,1660) 1636 (1538,1744) 4.6 41 42 (40,43) 33 (30,36) -20.8 43 907 (834,978) 774 (682,867) -14.6 43 

Montana 133 (124,145) 114 (105,124) -14.6 37 1432 (1346,1516) 1449 (1366,1539) 1.2 34 42 (40,44) 33 (30,36) -21.9 42 830 (762,895) 702 (626,788) -15.3 41 

Nebraska 135 (126,146) 113 (104,123) -16.4 30 1419 (1329,1505) 1326 (1253,1404) -6.6 9 40 (38,42) 29 (27,33) -26.4 37 820 (757,887) 646 (571,723) -21.2 30 
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Nevada 133 (123,144) 113 (104,122) -15.5 33 1462 (1373,1551) 1455 (1371,1551) -0.5 28 45 (43,48) 30 (27,33) -34.5 18 919 (851,991) 693 (616,771) -24.6 25 
New 

Hampshire 135 (125,145) 107 (98,117) -20.6 8 1485 (1393,1572) 1384 (1303,1476) -6.8 8 40 (38,41) 25 (23,27) -37.6 11 799 (731,867) 565 (494,640) -29.3 10 

New Jersey 132 (122,143) 112 (102,123) -15.3 35 1469 (1381,1561) 1373 (1302,1459) -6.5 10 37 (36,39) 22 (19,24) -41.8 4 839 (774,903) 558 (488,629) -33.4 3 

New Mexico 132 (122,142) 109 (100,119) -17.6 19 1413 (1324,1504) 1390 (1309,1470) -1.6 25 39 (37,40) 25 (23,27) -35.9 15 798 (733,859) 599 (527,669) -24.9 23 

New York 126 (116,137) 105 (98,115) -16.5 27 1457 (1365,1554) 1376 (1295,1464) -5.6 14 36 (35,37) 18 (16,20) -50 2 826 (758,887) 504 (438,566) -38.9 2 
North 

Carolina 158 (147,170) 134 (123,145) -15.3 34 1755 (1653,1865) 1799 (1702,1904) 2.5 38 53 (51,55) 35 (32,39) -33.6 23 1129 (1050,1207) 828 (736,925) -26.6 19 

North Dakota 135 (125,146) 113 (104,122) -16.4 29 1363 (1282,1445) 1293 (1220,1373) -5.2 15 40 (38,42) 29 (27,31) -27.8 31 796 (732,860) 662 (595,730) -16.9 39 

Ohio 136 (126,147) 117 (108,127) -13.8 39 1573 (1480,1669) 1674 (1579,1775) 6.4 42 40 (39,42) 34 (30,37) -16.3 48 883 (811,950) 789 (697,878) -10.6 46 

Oklahoma 139 (129,150) 123 (113,133) -12.1 47 1597 (1505,1695) 1737 (1643,1846) 8.8 44 45 (43,46) 36 (32,40) -19.1 46 963 (889,1032) 867 (770,966) -10 47 

Oregon 142 (132,153) 111 (102,122) -21.7 3 1484 (1396,1572) 1458 (1370,1550) -1.7 24 46 (44,48) 30 (27,33) -34.7 17 880 (814,945) 662 (580,745) -24.8 24 

Pennsylvania 138 (128,149) 114 (105,124) -17.2 23 1545 (1452,1644) 1558 (1471,1653) 0.8 33 39 (38,41) 30 (27,33) -24.8 40 869 (799,938) 697 (618,782) -19.8 33 

Rhode Island 131 (121,142) 106 (97,116) -19.4 13 1442 (1351,1535) 1330 (1255,1414) -7.8 4 36 (34,37) 21 (19,24) -40.5 7 773 (705,840) 536 (469,600) -30.6 8 
South 

Carolina 161 (150,173) 125 (115,136) -22.4 2 1748 (1644,1850) 1794 (1692,1901) 2.6 39 60 (58,63) 40 (36,44) -34.4 20 1317 (1234,1401) 939 (835,1047) -28.7 13 

South Dakota 132 (122,142) 111 (102,121) -15.9 32 1401 (1312,1489) 1369 (1291,1453) -2.3 23 38 (36,39) 29 (27,32) -22.6 41 789 (726,852) 666 (591,740) -15.6 40 

Tennessee 152 (142,163) 123 (114,135) -18.9 17 1785 (1683,1894) 1946 (1835,2071) 9 45 53 (51,55) 38 (34,42) -28.8 29 1134 (1048,1214) 911 (810,1022) -19.7 34 

Texas 141 (130,152) 116 (107,127) -17.4 22 1587 (1493,1682) 1625 (1536,1722) 2.4 37 45 (43,46) 32 (29,36) -27 33 960 (888,1028) 767 (682,851) -20.1 31 

Utah 135 (124,146) 112 (103,122) -16.7 25 1405 (1320,1495) 1387 (1312,1470) -1.3 27 43 (41,45) 32 (29,35) -26.6 36 820 (756,881) 657 (588,729) -19.9 32 

Vermont 132 (122,143) 104 (96,115) -21.2 5 1393 (1309,1480) 1284 (1212,1365) -7.8 3 39 (38,41) 23 (21,25) -41.7 5 778 (713,844) 519 (458,578) -33.2 4 

Virginia 148 (138,159) 116 (107,127) -21.6 4 1568 (1471,1669) 1505 (1424,1595) -4 20 49 (47,50) 31 (27,34) -37.1 12 994 (920,1065) 699 (615,779) -29.7 9 

Washington 131 (121,142) 109 (102,118) -16.5 26 1425 (1341,1512) 1423 (1348,1508) -0.1 29 43 (41,45) 27 (24,30) -36.7 13 831 (765,894) 606 (530,685) -27.1 16 

West Virginia 135 (125,145) 121 (111,133) -10.3 50 1572 (1480,1668) 1722 (1623,1835) 9.6 46 41 (39,42) 36 (32,40) -11.8 50 907 (837,979) 841 (749,934) -7.3 50 

Wisconsin 128 (118,139) 103 (95,111) -19.8 10 1338 (1252,1430) 1211 (1135,1295) -9.5 2 41 (40,43) 27 (24,30) -35.8 16 817 (754,875) 584 (514,655) -28.6 14 
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eTable 2. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 persons for Alzheimer’s 
disease and other dementias by US states in 1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 96 (84,110) 80 (73,88) -17.1 9 534 (456,618) 446 (407,491) -16.5 17 35 (34,36) 47 (43,51) 33.7 47 419 (393,445) 504 (457,550) 20.4 49 

Alaska 95 (82,110) 81 (74,89) -14.6 19 530 (449,617) 445 (402,491) -16.1 19 50 (48,51) 43 (40,46) -13.5 1 514 (485,544) 450 (420,481) -12.3 1 

Arizona 95 (82,109) 78 (71,86) -17.3 8 527 (449,612) 429 (393,470) -18.5 9 35 (34,36) 35 (32,38) 0.7 9 404 (379,433) 385 (351,423) -4.8 13 

Arkansas 96 (83,113) 80 (72,88) -17 11 532 (448,624) 435 (396,479) -18.4 11 35 (34,36) 41 (38,45) 17.8 35 415 (389,444) 452 (409,495) 8.8 37 

California 93 (80,108) 79 (72,87) -15 18 512 (437,606) 423 (384,465) -17.4 13 34 (33,34) 32 (30,35) -3.7 4 392 (367,420) 351 (319,382) -10.5 4 

Colorado 99 (86,112) 89 (81,98) -9.2 35 555 (480,638) 495 (450,544) -10.9 30 37 (35,37) 41 (37,45) 11.8 26 423 (396,451) 428 (383,469) 1.3 24 

Connecticut 99 (87,112) 91 (83,100) -7.4 42 554 (481,633) 506 (460,556) -8.7 39 36 (35,37) 37 (33,40) 2 14 419 (391,447) 401 (361,443) -4.4 14 

Delaware 97 (84,112) 81 (74,89) -16.5 12 539 (460,630) 439 (399,480) -18.5 10 38 (37,39) 38 (36,41) 1.5 13 433 (406,462) 407 (378,438) -5.9 10 

District of Columbia 102 (90,116) 96 (87,105) -6.4 47 577 (499,660) 538 (488,596) -6.7 45 39 (38,40) 39 (37,42) 0.1 7 482 (454,512) 452 (413,493) -6.3 7 

Florida 96 (83,110) 81 (73,89) -15.9 14 536 (460,625) 444 (405,488) -17.2 14 32 (31,33) 32 (30,35) 1.3 11 389 (363,417) 370 (336,404) -4.9 12 

Georgia 97 (85,110) 83 (76,92) -14.1 21 537 (461,618) 461 (419,508) -14.2 26 37 (36,37) 49 (45,54) 34.8 49 427 (402,455) 505 (461,553) 18.2 47 

Hawaii 98 (86,110) 91 (82,99) -7.4 43 556 (483,632) 506 (460,556) -9 38 36 (35,36) 36 (33,39) 1.2 10 415 (389,444) 401 (366,440) -3.4 16 

Idaho 95 (83,108) 78 (71,86) -17.3 7 528 (453,609) 429 (391,471) -18.7 7 36 (35,37) 42 (39,44) 15.6 29 412 (387,441) 434 (401,466) 5.5 29 

Illinois 97 (84,111) 83 (76,92) -13.7 23 537 (461,622) 454 (414,496) -15.5 22 35 (34,36) 36 (33,39) 2.7 15 414 (388,441) 391 (357,430) -5.5 11 

Indiana 101 (89,115) 96 (88,105) -5.2 49 571 (494,653) 547 (498,604) -4.1 49 37 (36,38) 43 (40,47) 16.4 32 436 (409,464) 475 (433,524) 8.8 38 

Iowa 93 (79,109) 73 (66,81) -21.4 3 508 (424,599) 380 (345,417) -25.3 3 33 (32,34) 35 (32,38) 4.9 18 388 (362,417) 377 (340,413) -2.9 17 

Kansas 97 (85,111) 85 (78,94) -12.2 28 542 (468,625) 469 (428,518) -13.4 28 35 (34,36) 39 (36,43) 12 27 409 (381,438) 426 (387,468) 4.2 27 

Kentucky 100 (88,114) 92 (83,100) -8.7 37 563 (485,645) 518 (473,568) -7.9 41 36 (35,37) 46 (42,50) 26.5 44 433 (407,461) 495 (449,541) 14.2 46 

Louisiana 99 (87,113) 89 (80,98) -10.9 30 557 (482,638) 498 (450,549) -10.5 32 36 (35,37) 42 (39,46) 18.7 37 428 (402,455) 472 (431,519) 10.3 41 

Maine 99 (87,113) 90 (82,99) -8.9 36 556 (479,641) 505 (459,555) -9.2 35 37 (36,38) 47 (43,50) 26.9 45 427 (400,455) 485 (444,525) 13.4 44 

Maryland 97 (86,111) 91 (83,100) -6.5 46 543 (472,619) 509 (465,560) -6.1 47 37 (36,38) 39 (35,42) 4.1 17 428 (403,455) 420 (383,462) -1.9 18 

Massachusetts 93 (82,106) 92 (83,101) -1.3 50 518 (449,593) 512 (467,564) -1.2 50 35 (33,36) 41 (38,45) 20.1 42 405 (380,431) 447 (407,493) 10.5 43 

Michigan 100 (88,113) 90 (82,99) -9.7 33 561 (487,644) 508 (463,557) -9.4 34 36 (34,37) 38 (34,41) 5.4 19 422 (395,450) 419 (378,459) -0.9 20 

Minnesota 96 (83,110) 78 (71,85) -18.7 5 533 (456,619) 426 (389,466) -20 5 36 (35,37) 41 (38,45) 14.3 28 415 (390,443) 422 (383,462) 1.6 25 

Mississippi 94 (80,110) 77 (69,85) -18.5 6 515 (430,605) 416 (377,461) -19.1 6 34 (33,35) 41 (37,45) 19.7 39 407 (380,435) 444 (404,488) 9.2 40 

Missouri 100 (88,113) 92 (84,101) -7.4 41 559 (484,642) 517 (471,566) -7.5 42 36 (35,37) 39 (35,42) 7.2 20 426 (399,454) 430 (392,472) 0.8 22 

Montana 97 (85,110) 86 (79,95) -11.1 29 544 (473,621) 474 (432,523) -12.8 29 37 (36,38) 44 (41,47) 17.3 34 424 (398,451) 460 (422,499) 8.4 33 

Nebraska 95 (82,110) 79 (72,87) -17 10 528 (451,616) 433 (394,477) -18.1 12 36 (34,36) 39 (36,43) 11.1 24 411 (386,440) 423 (387,459) 2.8 26 
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Nevada 93 (79,112) 75 (68,83) -19.8 4 510 (420,613) 397 (362,440) -22.2 4 39 (38,40) 36 (33,38) -9.3 2 426 (401,455) 375 (347,405) -12 2 

New Hampshire 101 (89,115) 94 (86,103) -6.7 45 572 (497,655) 530 (481,581) -7.5 43 38 (37,39) 44 (41,48) 16.2 31 441 (414,470) 467 (429,506) 5.9 30 

New Jersey 95 (82,111) 83 (75,91) -13.4 25 529 (452,616) 447 (407,492) -15.4 23 34 (33,35) 32 (29,36) -5.2 3 403 (378,430) 359 (325,397) -10.9 3 

New Mexico 96 (85,110) 84 (77,93) -12.4 27 540 (466,621) 464 (423,509) -14.1 27 37 (36,38) 36 (33,38) -2.7 5 422 (397,450) 396 (364,429) -6 9 

New York 98 (86,111) 85 (78,93) -13 26 547 (472,626) 468 (429,517) -14.4 25 32 (31,32) 32 (29,35) 0.5 8 387 (362,415) 360 (324,399) -7 6 

North Carolina 98 (86,113) 82 (75,91) -15.9 13 551 (471,643) 449 (409,493) -18.6 8 37 (36,38) 48 (44,52) 29 46 434 (408,463) 493 (450,538) 13.5 45 

North Dakota 99 (87,113) 91 (83,100) -8.5 38 564 (487,648) 512 (464,564) -9.2 37 37 (36,38) 40 (37,43) 8.6 21 422 (394,452) 439 (408,474) 4.2 28 

Ohio 100 (88,113) 93 (85,102) -6.8 44 563 (489,644) 527 (481,577) -6.3 46 36 (35,37) 44 (40,48) 20.2 43 432 (406,459) 477 (431,520) 10.3 42 

Oklahoma 100 (88,113) 92 (84,101) -8 39 560 (482,638) 518 (473,570) -7.4 44 36 (35,37) 42 (38,46) 15.7 30 426 (401,454) 464 (421,509) 8.7 36 

Oregon 96 (84,111) 81 (74,89) -15.4 15 537 (461,620) 451 (412,496) -16 20 37 (36,38) 45 (41,49) 20 41 424 (397,452) 461 (418,506) 8.9 39 

Pennsylvania 100 (88,114) 87 (79,95) -13.6 24 564 (494,645) 478 (433,522) -15.3 24 36 (35,37) 36 (33,39) 1.3 12 426 (399,455) 399 (364,436) -6.2 8 

Rhode Island 102 (90,115) 94 (86,103) -7.6 40 575 (499,655) 527 (478,578) -8.4 40 35 (34,36) 41 (38,45) 17.8 36 421 (395,452) 447 (411,485) 6.2 31 

South Carolina 97 (85,111) 83 (76,91) -14.3 20 541 (463,625) 457 (414,500) -15.7 21 36 (35,37) 53 (49,58) 46.4 50 430 (405,458) 545 (497,598) 26.8 50 

South Dakota 92 (78,108) 70 (63,78) -23.3 2 502 (417,596) 371 (333,411) -26 2 34 (33,35) 35 (32,37) 2.7 16 385 (360,413) 370 (343,398) -4.1 15 

Tennessee 97 (85,112) 88 (80,97) -9.5 34 541 (461,627) 491 (446,541) -9.2 36 36 (35,36) 48 (43,52) 34.5 48 423 (399,451) 504 (458,552) 19 48 

Texas 100 (88,114) 95 (87,104) -5.3 48 566 (489,645) 539 (491,591) -4.7 48 37 (36,38) 44 (40,47) 19 38 433 (407,461) 471 (430,513) 8.7 35 

Utah 88 (75,105) 65 (58,72) -26.8 1 480 (398,573) 342 (309,377) -28.8 1 34 (33,35) 41 (38,44) 20 40 388 (365,415) 422 (388,455) 8.5 34 

Vermont 95 (82,111) 81 (74,89) -15.1 16 529 (449,617) 438 (399,482) -17.1 15 38 (36,39) 37 (35,40) -0.9 6 425 (399,454) 395 (364,427) -7 5 

Virginia 99 (87,112) 89 (81,98) -10.2 32 556 (483,637) 496 (452,547) -10.7 31 37 (36,38) 41 (37,44) 8.9 23 434 (407,461) 435 (395,478) 0.3 21 

Washington 95 (82,110) 81 (73,89) -15 17 528 (447,620) 438 (400,481) -16.9 16 37 (36,37) 41 (37,44) 11.2 25 417 (391,445) 420 (383,460) 0.8 23 

West Virginia 101 (88,114) 90 (82,99) -10.5 31 566 (492,648) 511 (465,562) -9.7 33 35 (34,36) 41 (38,45) 17.3 33 424 (396,454) 456 (417,499) 7.6 32 

Wisconsin 97 (84,111) 83 (76,91) -14.1 22 539 (462,624) 452 (410,496) -16.2 18 36 (36,37) 40 (36,44) 8.8 22 420 (395,448) 413 (373,454) -1.6 19 
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eTable 3. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for Parkinson’s disease by US 
states in 1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 10 (8,12) 11 (9,12) 8.7 5 78 (61,97) 80 (69,91) 3.7 6 4 (3,4) 5 (4,6) 42.6 46 56 (51,69) 74 (64,83) 32.1 44 

Alaska 11 (9,13) 12 (10,14) 15 12 83 (67,101) 89 (78,100) 8 8 6 (6,6) 6 (4,7) 3.4 1 80 (75,87) 86 (66,95) 6.7 1 

Arizona 11 (9,13) 13 (11,15) 19.9 28 84 (68,104) 96 (84,108) 14.5 29 4 (4,4) 5 (4,6) 35 29 59 (55,66) 75 (58,85) 27.1 32 

Arkansas 10 (8,12) 10 (9,11) 2.2 3 74 (58,94) 71 (61,80) -4.9 2 3 (3,4) 5 (4,5) 33.1 22 54 (49,65) 68 (60,76) 24.8 25 

California 11 (9,13) 13 (12,15) 24.7 40 86 (69,105) 102 (88,114) 19 40 4 (4,4) 5 (4,5) 26.8 11 58 (53,66) 70 (56,78) 20 11 

Colorado 11 (9,13) 14 (12,16) 27.2 44 88 (72,107) 107 (93,120) 21.8 45 4 (4,4) 5 (4,6) 36.5 34 61 (56,68) 77 (61,87) 27.2 33 

Connecticut 11 (9,13) 13 (11,15) 24.2 39 85 (68,103) 100 (87,113) 18.2 38 4 (3,4) 5 (4,5) 25.8 8 58 (52,68) 69 (58,77) 19 8 

Delaware 10 (8,12) 11 (9,13) 9.8 6 78 (62,97) 80 (70,91) 3.6 5 4 (4,5) 5 (4,5) 20.7 4 61 (56,73) 69 (60,75) 12.9 3 
District of 
Columbia 10 (8,13) 13 (11,14) 22.4 32 81 (65,101) 95 (83,108) 17.2 32 4 (4,5) 5 (4,5) 14.1 2 68 (63,81) 73 (62,83) 7.6 2 

Florida 11 (9,13) 13 (11,14) 19.3 23 84 (68,104) 96 (84,108) 14.1 25 4 (3,4) 5 (4,5) 32.6 20 57 (52,64) 71 (57,79) 24.3 23 

Georgia 10 (8,12) 12 (10,13) 16.4 15 78 (62,97) 86 (74,97) 10.2 16 4 (3,5) 5 (4,5) 35.5 30 57 (52,71) 70 (61,79) 23.7 17 

Hawaii 10 (8,12) 11 (10,13) 18.9 22 75 (62,92) 85 (73,95) 13 23 4 (4,4) 5 (3,5) 19.1 3 57 (52,64) 66 (51,76) 16.4 5 

Idaho 11 (9,13) 13 (11,15) 18.3 18 85 (69,104) 97 (84,110) 14.3 27 4 (4,5) 6 (4,7) 39.1 39 62 (57,69) 81 (62,91) 29.7 38 

Illinois 10 (9,13) 12 (11,14) 19.3 24 83 (68,101) 93 (82,105) 12.6 22 4 (3,4) 5 (4,5) 28.3 13 58 (52,69) 69 (59,77) 19.7 10 

Indiana 11 (9,13) 14 (12,15) 26.6 42 85 (69,105) 102 (89,115) 20.3 42 4 (4,5) 5 (4,6) 38.9 37 59 (54,70) 77 (65,87) 31.4 42 

Iowa 10 (8,13) 12 (10,14) 15.4 13 82 (66,101) 89 (77,100) 8.8 12 4 (3,4) 5 (4,6) 40.5 41 56 (51,64) 73 (60,82) 30.3 40 

Kansas 11 (9,14) 14 (12,16) 28.1 46 89 (72,110) 110 (96,123) 23.1 46 4 (4,4) 6 (4,6) 49.6 50 59 (54,67) 83 (66,93) 39.2 50 

Kentucky 11 (9,13) 13 (11,15) 22.1 31 84 (68,102) 98 (86,111) 17.4 33 4 (4,5) 5 (4,6) 41.9 45 59 (53,70) 78 (66,87) 33 46 

Louisiana 11 (9,13) 13 (11,15) 19.6 26 84 (69,103) 96 (84,108) 14.5 28 4 (3,5) 5 (4,5) 32.9 21 59 (54,72) 74 (65,82) 25 26 

Maine 11 (9,13) 15 (12,17) 31.9 49 88 (71,107) 111 (97,126) 25.5 49 4 (4,5) 6 (4,7) 44.6 48 63 (57,70) 84 (68,95) 34.2 47 

Maryland 11 (9,13) 13 (11,15) 23.6 36 84 (69,103) 100 (87,112) 18.1 37 4 (4,5) 5 (4,5) 26.4 10 61 (55,73) 72 (61,81) 19.4 9 

Massachusetts 11 (9,13) 13 (12,15) 25.3 41 85 (69,105) 102 (89,115) 20 41 4 (3,5) 5 (4,5) 32.3 19 58 (53,69) 71 (61,80) 24.1 19 

Michigan 11 (9,13) 13 (11,15) 22.9 34 84 (68,103) 99 (85,112) 17.8 35 4 (3,5) 5 (4,6) 34 26 58 (53,70) 73 (63,82) 26.2 30 

Minnesota 10 (8,13) 12 (11,14) 19.7 27 83 (67,101) 92 (80,104) 11.4 18 4 (4,4) 5 (4,6) 36.1 33 60 (55,68) 75 (59,84) 25.2 27 

Mississippi 10 (8,13) 10 (9,12) -2.2 1 80 (63,100) 72 (61,85) -9.3 1 4 (3,4) 5 (4,5) 33.8 25 56 (51,68) 69 (61,77) 22.8 16 

Missouri 11 (9,13) 14 (12,16) 29.9 47 87 (70,106) 107 (93,120) 23.6 47 4 (4,4) 5 (4,6) 39 38 59 (54,69) 77 (65,86) 30.9 41 

Montana 10 (8,13) 12 (11,14) 18.7 20 82 (66,102) 92 (80,104) 11.5 20 4 (4,5) 6 (5,7) 48.5 49 60 (55,68) 82 (68,92) 37.3 49 

Nebraska 10 (8,12) 11 (9,12) 8.3 4 77 (62,97) 77 (67,88) 0.1 4 4 (4,4) 5 (4,6) 41.6 43 58 (53,67) 74 (60,83) 27.8 35 
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Nevada 10 (8,13) 12 (11,14) 18.1 17 81 (65,99) 90 (78,102) 11 17 4 (4,5) 5 (4,6) 21.9 6 61 (56,72) 72 (61,80) 17.3 6 
New 
Hampshire 11 (9,13) 14 (12,16) 27.2 43 86 (70,107) 104 (91,118) 20.9 43 4 (4,5) 6 (4,6) 33.6 24 63 (58,72) 79 (65,88) 24.2 21 

New Jersey 11 (9,13) 13 (11,15) 22.7 33 84 (68,103) 98 (86,111) 16.8 30 4 (3,5) 4 (4,5) 21.5 5 58 (53,71) 67 (57,75) 15.4 4 

New Mexico 10 (8,13) 12 (10,13) 13.2 8 81 (65,100) 88 (76,98) 8.5 11 4 (4,4) 5 (4,6) 30.9 14 62 (57,68) 77 (60,86) 24.8 24 

New York 10 (9,13) 14 (12,16) 33.6 50 83 (68,101) 107 (93,121) 29.5 50 4 (3,4) 5 (4,5) 28.1 12 57 (52,68) 69 (57,78) 22.2 14 

North Carolina 10 (8,12) 12 (10,14) 18.8 21 80 (65,98) 90 (78,101) 12.2 21 4 (3,4) 5 (4,5) 33.2 23 57 (52,69) 71 (61,80) 24.2 20 

North Dakota 11 (9,13) 12 (11,14) 15.6 14 85 (68,104) 93 (80,105) 9.8 15 4 (4,5) 5 (4,6) 36 32 61 (56,69) 79 (66,87) 29.8 39 

Ohio 11 (9,13) 13 (11,15) 23.2 35 84 (68,103) 99 (87,111) 18.6 39 4 (3,5) 5 (4,6) 40.2 40 58 (53,70) 76 (65,85) 32 43 

Oklahoma 10 (8,13) 12 (10,14) 18.4 19 80 (64,99) 89 (78,101) 11.5 19 4 (3,4) 5 (4,6) 41.8 44 57 (51,66) 75 (65,84) 32.9 45 

Oregon 10 (8,13) 12 (10,14) 13.9 10 81 (65,100) 89 (77,100) 9.2 13 4 (4,5) 5 (4,6) 32.3 18 60 (55,68) 75 (60,84) 24.1 18 

Pennsylvania 11 (9,13) 13 (12,15) 23.6 37 86 (70,106) 101 (88,114) 17.1 31 4 (4,5) 5 (4,5) 34.1 27 58 (53,70) 73 (63,81) 25.7 29 

Rhode Island 10 (8,13) 12 (11,14) 19.5 25 82 (67,100) 93 (81,105) 13.2 24 4 (4,4) 5 (4,5) 30.9 15 59 (54,68) 72 (61,81) 22.1 13 

South Carolina 10 (8,13) 11 (10,13) 13 7 80 (64,98) 86 (76,97) 8.3 9 4 (3,4) 5 (4,6) 40.5 42 57 (52,69) 74 (63,83) 27.9 36 

South Dakota 10 (8,12) 10 (9,12) 2.1 2 78 (62,98) 75 (65,85) -4.4 3 4 (3,4) 5 (4,6) 38.4 36 56 (51,65) 72 (62,79) 27.4 34 

Tennessee 10 (8,12) 12 (10,13) 14 11 79 (64,97) 86 (74,98) 8.4 10 4 (3,4) 5 (4,5) 34.7 28 56 (51,69) 71 (63,79) 25.3 28 

Texas 11 (9,13) 14 (12,16) 27.7 45 85 (70,104) 104 (91,117) 21.8 44 4 (4,4) 5 (4,6) 35.6 31 59 (54,67) 75 (62,83) 27 31 

Utah 10 (8,13) 12 (10,13) 13.3 9 81 (65,101) 88 (76,99) 7.7 7 4 (4,5) 6 (4,7) 36.7 35 65 (59,71) 83 (61,94) 28.1 37 

Vermont 11 (9,14) 15 (13,17) 30.9 48 90 (73,110) 112 (97,126) 24 48 5 (4,5) 6 (4,6) 25.5 7 69 (63,76) 83 (65,92) 20.4 12 

Virginia 10 (8,13) 13 (11,14) 21.1 29 82 (66,102) 94 (81,106) 14.2 26 4 (4,5) 5 (4,5) 26.4 9 58 (53,71) 69 (60,77) 18.6 7 

Washington 11 (9,13) 13 (12,15) 23.6 38 86 (70,104) 102 (88,114) 18 36 4 (4,4) 5 (4,6) 31.4 16 61 (56,68) 75 (61,85) 24.2 22 

West Virginia 11 (9,13) 13 (11,15) 21.3 30 85 (69,104) 100 (87,112) 17.7 34 4 (3,5) 5 (4,6) 43.7 47 58 (53,71) 79 (68,88) 35.1 48 

Wisconsin 10 (8,13) 12 (10,14) 16.5 16 81 (66,100) 89 (78,101) 9.5 14 4 (4,5) 5 (4,6) 31.6 17 57 (53,68) 70 (59,79) 22.7 15 
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eTable 4. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for epilepsy by US states in 1990 
and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 40 (11,65) 48 (14,75) 21.5 38 342 (101,560) 413 (117,635) 20.8 42 1 (1,1) 1 (1,1) 9.4 36 121 (50,239) 136 (57,264) 12.1 43 

Alaska 38 (11,61) 42 (13,65) 8.4 4 314 (87,494) 316 (101,488) 0.7 2 1 (1,1) 1 (1,1) -2.8 18 112 (52,217) 105 (48,203) -5.6 2 

Arizona 39 (10,64) 47 (14,73) 21.3 37 329 (86,534) 395 (117,596) 19.9 37 0 (0,1) 0 (0,1) -1.2 23 105 (40,212) 117 (40,240) 10.8 40 

Arkansas 39 (12,64) 47 (13,73) 18.5 27 335 (100,533) 395 (111,608) 17.7 31 1 (1,1) 1 (1,1) 11.1 42 118 (50,218) 130 (53,258) 10.3 36 

California 41 (10,67) 46 (12,73) 12.1 6 365 (93,581) 386 (99,602) 5.6 5 0 (0,1) 0 (0,1) -5.1 13 116 (41,231) 113 (38,240) -2 4 

Colorado 40 (11,65) 48 (15,74) 18.8 29 347 (89,561) 397 (129,609) 14.5 22 1 (1,1) 1 (1,1) 2 29 117 (47,229) 124 (51,250) 5.8 22 

Connecticut 42 (12,66) 49 (15,78) 18 25 364 (108,578) 426 (131,666) 16.9 27 0 (0,0) 0 (0,0) -2.2 20 109 (38,229) 117 (38,249) 7.4 29 

Delaware 44 (11,71) 52 (15,83) 19.3 31 409 (105,641) 483 (139,751) 17.9 32 1 (1,1) 1 (1,1) -3.7 15 138 (51,264) 145 (53,287) 5.5 21 

District of Columbia 39 (10,63) 41 (12,64) 6.6 3 325 (89,529) 314 (89,483) -3.4 1 1 (1,1) 1 (1,1) -38.4 1 138 (68,230) 105 (45,210) -24 1 

Florida 40 (11,65) 49 (14,76) 22.1 41 353 (101,575) 424 (122,652) 20.3 40 1 (1,1) 1 (1,1) -12 5 120 (51,233) 129 (46,260) 6.8 25 

Georgia 41 (10,65) 50 (13,77) 23.4 45 358 (88,570) 434 (117,661) 21.3 43 1 (1,1) 1 (0,1) -15.6 3 123 (50,232) 132 (49,265) 6.8 26 

Hawaii 37 (10,60) 46 (14,70) 23.5 46 303 (85,494) 363 (114,547) 20 38 0 (0,0) 0 (0,0) -2.2 21 95 (36,186) 105 (38,216) 10.4 37 

Idaho 39 (13,64) 44 (12,71) 12.7 8 333 (110,536) 362 (105,570) 8.7 8 1 (1,1) 1 (1,1) 0.1 26 113 (48,223) 117 (48,233) 3.3 14 

Illinois 40 (12,64) 49 (16,76) 21 36 353 (102,556) 418 (133,646) 18.7 35 1 (1,1) 0 (0,1) -13.2 4 117 (46,235) 122 (42,249) 4.3 18 

Indiana 41 (10,66) 49 (13,78) 21.7 40 357 (89,574) 429 (111,670) 20.3 39 1 (1,1) 1 (1,1) 10.4 40 115 (46,227) 134 (51,264) 16.6 48 

Iowa 37 (11,59) 41 (13,65) 11.2 5 298 (87,476) 313 (94,481) 5 4 1 (1,1) 1 (1,1) 9.9 38 103 (47,196) 105 (48,198) 2.2 10 

Kansas 39 (10,64) 46 (13,72) 15.9 18 336 (85,551) 379 (107,584) 12.7 18 1 (0,1) 1 (1,1) 12.3 43 108 (41,222) 118 (47,237) 9.1 32 

Kentucky 42 (13,68) 52 (14,82) 24.3 47 378 (118,600) 467 (127,726) 23.5 48 1 (1,1) 1 (1,1) 14.4 44 127 (50,247) 145 (57,280) 13.5 46 

Louisiana 42 (12,67) 50 (16,80) 20.1 32 374 (108,591) 441 (145,692) 18.1 33 1 (1,1) 1 (1,1) 3.1 31 130 (58,233) 146 (61,279) 11.7 41 

Maine 40 (11,64) 47 (12,75) 18.2 26 341 (95,549) 393 (106,614) 15.5 23 0 (0,0) 0 (0,1) 10 39 104 (37,210) 114 (39,237) 9.8 34 

Maryland 41 (11,65) 47 (14,76) 13.9 12 361 (99,569) 398 (118,625) 10.3 12 0 (0,1) 0 (0,1) -0.7 25 112 (39,224) 115 (39,231) 3 12 

Massachusetts 42 (13,67) 50 (14,79) 17.3 22 380 (119,603) 431 (123,675) 13.3 20 0 (0,0) 0 (0,1) 2 30 114 (39,230) 120 (42,252) 5.3 20 

Michigan 43 (11,68) 50 (13,79) 16.4 20 390 (98,617) 438 (117,676) 12.2 16 1 (1,1) 1 (1,1) -1.5 22 148 (69,270) 152 (70,288) 2.8 11 

Minnesota 42 (11,68) 44 (11,69) 4.1 2 366 (101,584) 369 (97,570) 0.8 3 0 (0,0) 0 (0,0) 3.4 32 106 (35,227) 102 (32,217) -3.5 3 

Mississippi 39 (12,62) 44 (11,69) 13.2 9 324 (101,506) 349 (90,538) 7.8 7 1 (1,1) 1 (1,1) 1 28 127 (61,224) 130 (59,240) 1.9 9 

Missouri 40 (10,65) 47 (14,74) 19 30 343 (91,557) 397 (119,613) 15.7 24 1 (1,1) 1 (1,1) 8.6 34 118 (46,236) 127 (51,256) 7.4 28 

Montana 41 (11,66) 49 (12,76) 20.2 33 354 (96,569) 415 (99,637) 17.4 29 1 (1,1) 1 (1,1) 21.3 47 121 (46,238) 134 (50,259) 10.3 35 

Nebraska 37 (11,59) 42 (13,66) 13.6 10 295 (86,471) 323 (101,500) 9.7 9 0 (0,1) 1 (0,1) 6.9 33 95 (38,189) 103 (42,211) 8.1 30 
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Nevada 42 (14,67) 49 (15,78) 17.5 24 371 (121,587) 430 (126,662) 15.8 25 1 (1,1) 0 (0,1) -10.4 7 120 (47,245) 126 (42,260) 5.8 23 

New Hampshire 39 (12,63) 47 (13,73) 18.7 28 330 (96,521) 384 (103,593) 16.3 26 0 (0,0) 0 (0,0) 9.8 37 99 (37,206) 108 (38,222) 9 31 

New Jersey 42 (11,68) 52 (14,81) 22.2 42 386 (99,610) 461 (130,712) 19.2 36 0 (0,0) 0 (0,0) -11.6 6 119 (41,251) 126 (40,272) 6.1 24 

New Mexico 45 (11,74) 51 (14,80) 12.1 7 380 (102,611) 449 (128,692) 18.2 34 0 (0,1) 1 (0,1) 10.9 41 121 (45,240) 134 (49,275) 10.5 39 

New York 44 (11,71) 52 (13,80) 17.3 23 384 (103,618) 472 (128,722) 22.7 46 0 (0,1) 0 (0,0) -18 2 121 (42,246) 126 (41,274) 4.1 17 

North Carolina 38 (11,61) 46 (13,72) 20.3 35 322 (87,515) 377 (107,584) 17 28 1 (1,1) 1 (0,1) -9.2 8 110 (44,218) 115 (41,231) 4.5 19 

North Dakota 38 (11,61) 44 (13,67) 15.7 17 309 (86,492) 342 (106,520) 10.7 14 1 (1,1) 1 (1,1) 31.6 50 105 (44,201) 119 (54,229) 12.4 44 

Ohio 42 (12,67) 51 (14,80) 22.5 43 379 (109,612) 459 (121,711) 21.3 44 1 (0,1) 1 (1,1) 16.1 45 122 (44,248) 138 (50,279) 13.9 47 

Oklahoma 40 (12,65) 49 (15,76) 22.8 44 351 (107,565) 427 (137,650) 21.6 45 1 (0,1) 1 (1,1) 21.6 48 114 (46,224) 136 (52,266) 20.2 49 

Oregon 40 (11,64) 46 (14,72) 16.3 19 336 (92,536) 380 (121,591) 13.1 19 1 (1,1) 1 (0,1) -5.3 12 110 (43,210) 114 (44,227) 3.8 16 

Pennsylvania 42 (12,68) 51 (14,81) 21.6 39 382 (106,605) 459 (131,700) 20.3 41 1 (1,1) 1 (0,1) -0.9 24 122 (45,239) 134 (47,285) 9.5 33 

Rhode Island 41 (10,67) 49 (14,77) 20.3 34 361 (93,590) 424 (116,651) 17.6 30 0 (0,0) 0 (0,0) -2.9 17 111 (38,229) 119 (40,254) 7.2 27 

South Carolina 40 (12,66) 46 (14,72) 14.4 15 347 (100,558) 383 (123,597) 10.4 13 1 (1,1) 1 (1,1) -4.3 14 130 (59,242) 131 (59,242) 0.6 7 

South Dakota 39 (10,62) 45 (12,71) 14.4 14 331 (86,523) 365 (98,565) 10.1 10 1 (1,1) 1 (1,1) 24.8 49 126 (56,234) 139 (69,263) 10.4 38 

Tennessee 39 (10,63) 48 (13,75) 24.3 48 333 (87,540) 408 (111,627) 22.7 47 1 (1,1) 1 (1,1) -2.6 19 113 (45,224) 127 (48,254) 12.5 45 

Texas 32 (9,53) 41 (11,65) 27.5 50 319 (93,521) 396 (106,610) 24 49 1 (1,1) 1 (0,1) -3.4 16 108 (42,209) 121 (42,254) 11.9 42 

Utah 38 (11,60) 43 (13,68) 13.8 11 313 (90,497) 347 (101,536) 10.9 15 0 (0,1) 1 (0,1) 9.2 35 101 (40,201) 105 (39,215) 3.5 15 

Vermont 38 (12,60) 44 (12,69) 14.3 13 311 (92,490) 343 (97,529) 10.3 11 1 (0,1) 0 (0,1) -5.6 11 101 (41,197) 101 (38,209) 0 6 

Virginia 41 (10,66) 48 (13,76) 16.7 21 369 (93,587) 419 (120,647) 13.7 21 1 (1,1) 1 (0,1) -8.1 9 119 (45,233) 122 (44,261) 3.2 13 

Washington 40 (10,64) 46 (12,73) 15.6 16 338 (86,550) 380 (100,598) 12.4 17 1 (1,1) 1 (0,1) -7.9 10 114 (46,220) 116 (44,239) 1.6 8 

West Virginia 41 (12,67) 52 (15,83) 26.3 49 378 (116,612) 484 (142,758) 28.2 50 1 (0,1) 1 (1,1) 18 46 121 (46,232) 148 (55,311) 22.3 50 

Wisconsin 51 (14,80) 52 (14,82) 3 1 376 (104,600) 399 (104,618) 6.2 6 0 (0,0) 0 (0,1) 0.6 27 116 (42,240) 116 (41,243) -0.1 5 
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eTable 5. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for multiple sclerosis by 
US states in 1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)

1990 2017 Change Rank 1990 2017 Change 
Ran
k 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 2 (2,3) 3 (2,3) 13.9 21 67 (60,75) 79 (73,86) 17.2 31 0 (0,1) 1 (1,1) 44.8 36 31 (24,43) 38 (31,50) 24.9 33 

Alaska 3 (3,4) 3 (3,4) 1.7 1 93 (81,108) 96 (89,103) 2.2 1 1 (1,1) 1 (1,1) 30.6 16 45 (35,63) 51 (43,61) 13.1 8 

Arizona 3 (2,3) 3 (3,3) 15.7 29 78 (71,87) 92 (85,98) 16.8 27 1 (1,1) 1 (1,1) 32.5 19 38 (32,44) 45 (36,53) 18.4 20 

Arkansas 2 (2,2) 3 (2,3) 16.1 31 61 (55,69) 71 (67,77) 16.6 26 0 (0,1) 1 (1,1) 53 42 30 (24,40) 39 (32,48) 30 45 

California 3 (2,3) 3 (3,3) 7.7 4 73 (66,81) 79 (74,85) 8.2 6 1 (1,1) 1 (0,1) 13.3 3 37 (31,43) 37 (30,45) 2.5 2 

Colorado 4 (3,4) 5 (4,5) 19.3 44 111 (100,124) 133 (124,143) 19.9 44 1 (1,1) 1 (1,1) 39.6 26 52 (41,62) 63 (46,77) 22.1 28 

Connecticut 3 (3,4) 4 (4,4) 13.8 20 103 (92,115) 120 (112,129) 17.1 30 1 (1,1) 1 (1,1) 20.8 6 46 (38,55) 52 (42,63) 13.6 9 

Delaware 3 (3,3) 3 (3,4) 12.9 17 89 (80,100) 104 (97,112) 16.9 28 1 (1,1) 1 (1,1) 27.9 10 41 (33,50) 48 (40,57) 18.4 19 

District of Columbia 3 (3,4) 3 (3,4) 2.8 2 90 (81,100) 92 (86,99) 2.9 2 1 (1,1) 1 (1,1) 0.3 1 50 (41,68) 48 (39,57) -4 1 

Florida 2 (2,3) 3 (3,3) 13.5 18 72 (65,80) 84 (78,90) 16.1 23 0 (0,1) 1 (0,1) 35.2 22 33 (27,40) 39 (32,46) 17.7 15 

Georgia 2 (2,3) 3 (3,3) 15.4 28 68 (61,76) 81 (76,87) 19.6 40 0 (0,1) 1 (1,1) 31.9 18 32 (26,42) 39 (32,46) 19.7 24 

Hawaii 1 (1,1) 1 (1,1) 2.8 3 37 (33,42) 39 (36,42) 4.6 3 0 (0,1) 0 (0,1) 20 5 17 (12,26) 19 (14,27) 9 4 

Idaho 4 (3,4) 5 (4,5) 20.2 46 110 (100,122) 132 (123,141) 19.7 42 1 (1,1) 1 (1,2) 43.8 32 54 (42,64) 68 (48,82) 25.6 36 

Illinois 3 (3,3) 3 (3,4) 16.6 36 86 (77,96) 102 (94,109) 18.3 36 1 (1,1) 1 (1,1) 30.9 17 43 (37,51) 50 (40,59) 16.5 13 

Indiana 3 (3,3) 3 (3,4) 18.2 42 84 (76,94) 99 (92,105) 17.3 32 1 (1,1) 1 (1,1) 54.5 44 40 (33,48) 51 (41,61) 28.4 43 

Iowa 3 (3,3) 3 (3,3) 10.8 9 84 (75,93) 91 (85,97) 8.1 5 1 (1,1) 1 (1,1) 51.8 41 41 (34,49) 50 (39,60) 22.6 30 

Kansas 3 (3,3) 3 (3,3) 14.6 25 83 (75,92) 93 (87,100) 12.9 15 1 (1,1) 1 (1,1) 56 45 40 (34,48) 52 (39,62) 27.5 41 

Kentucky 3 (2,3) 3 (3,3) 15.2 27 78 (70,88) 92 (86,99) 17.4 33 0 (0,1) 1 (1,1) 49 40 34 (27,45) 43 (36,53) 26.2 38 

Louisiana 2 (2,2) 2 (2,2) 9.7 6 60 (53,67) 68 (63,73) 12.7 14 0 (0,1) 1 (0,1) 32.6 20 29 (22,40) 34 (28,45) 17.8 17 

Maine 4 (3,4) 4 (4,4) 12.1 12 106 (95,117) 118 (111,126) 11.7 10 1 (1,1) 1 (1,1) 37.4 23 51 (42,59) 61 (46,73) 19.3 22 

Maryland 3 (3,3) 3 (3,4) 12.5 14 86 (78,97) 99 (93,106) 14.8 20 1 (1,1) 1 (1,1) 28.3 11 42 (35,50) 48 (40,57) 16.1 11 

Massachusetts 4 (3,4) 4 (4,4) 10.9 11 106 (95,118) 118 (110,126) 11.2 8 1 (1,1) 1 (1,1) 27.3 8 50 (41,58) 56 (44,67) 12.7 7 

Michigan 4 (3,4) 5 (4,5) 23 48 106 (96,118) 131 (122,140) 23.8 49 1 (1,1) 1 (1,1) 47.6 38 52 (44,61) 66 (49,81) 26.7 40 

Minnesota 4 (3,4) 4 (4,4) 9.1 5 102 (92,113) 109 (102,117) 6.8 4 1 (1,1) 1 (1,1) 38 24 49 (40,59) 57 (42,68) 14.9 10 

Mississippi 2 (2,2) 2 (2,2) 12.8 15 49 (43,56) 56 (52,61) 14.4 18 0 (0,1) 1 (0,1) 42.4 30 25 (19,38) 31 (25,44) 24.3 31 

Missouri 3 (3,3) 3 (3,4) 18.5 43 85 (77,95) 102 (95,109) 19.6 41 1 (1,1) 1 (1,1) 45.7 37 40 (33,48) 50 (40,59) 25.6 37 

Montana 4 (4,5) 5 (5,5) 19.6 45 121 (109,134) 144 (135,153) 19.1 39 1 (1,1) 2 (1,2) 63 50 61 (46,72) 82 (53,102) 35 50 

Nebraska 3 (3,4) 4 (4,4) 14.1 22 95 (86,106) 107 (100,113) 11.8 11 1 (1,1) 1 (1,2) 48.6 39 49 (40,57) 61 (43,74) 24.5 32 
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Nevada 3 (3,3) 3 (3,4) 16.3 33 87 (78,97) 105 (97,112) 20.4 45 1 (0,1) 1 (1,1) 27.8 9 39 (31,48) 46 (38,55) 18.6 21 

New Hampshire 4 (3,4) 4 (4,4) 12.4 13 108 (97,120) 123 (115,131) 13.8 16 1 (1,1) 1 (1,1) 30.4 15 51 (42,60) 60 (45,72) 17.7 16 

New Jersey 3 (3,3) 3 (3,4) 10 7 91 (81,101) 102 (95,109) 12.4 12 1 (1,1) 1 (1,1) 17.8 4 43 (36,51) 47 (38,56) 8.8 3 

New Mexico 3 (3,3) 3 (3,3) 17.3 39 79 (72,88) 94 (88,101) 19 38 1 (1,1) 1 (1,1) 42 29 39 (33,46) 50 (37,60) 26.5 39 

New York 3 (3,4) 4 (4,4) 16 30 99 (89,110) 120 (111,129) 20.6 46 1 (1,1) 1 (1,1) 11.8 2 46 (37,55) 50 (40,61) 9.9 5 

North Carolina 3 (2,3) 3 (3,3) 17.2 38 77 (69,86) 92 (85,99) 19.8 43 1 (0,1) 1 (1,1) 38.3 25 36 (28,45) 44 (36,51) 22.2 29 

North Dakota 4 (3,4) 4 (4,4) 14.2 23 104 (94,115) 117 (109,125) 12.5 13 1 (1,1) 1 (1,2) 60.5 48 52 (42,61) 68 (49,83) 32.2 47 

Ohio 3 (3,4) 4 (4,4) 23.8 50 94 (85,105) 116 (109,124) 23.6 48 1 (1,1) 1 (1,1) 58.4 47 45 (38,53) 60 (45,72) 33 49 

Oklahoma 2 (2,3) 3 (3,3) 17.3 41 65 (59,73) 76 (71,81) 16.1 22 1 (0,1) 1 (1,1) 61.1 49 32 (26,41) 43 (34,51) 32.7 48 

Oregon 4 (3,4) 4 (4,4) 14.9 26 102 (92,113) 117 (109,124) 14.2 17 1 (1,1) 1 (1,1) 40 27 51 (41,60) 60 (45,73) 19.4 23 

Pennsylvania 3 (3,4) 4 (4,4) 21.1 47 101 (91,114) 124 (116,133) 22.5 47 1 (1,1) 1 (1,1) 44.8 35 46 (38,55) 58 (46,70) 24.9 34 

Rhode Island 4 (4,4) 5 (4,5) 16.9 37 113 (102,126) 134 (126,144) 18.2 35 1 (1,1) 1 (1,1) 28.7 12 53 (44,63) 63 (48,76) 18 18 

South Carolina 2 (2,3) 3 (3,3) 13.7 19 70 (63,79) 82 (77,88) 16.9 29 0 (0,1) 1 (1,1) 34.1 21 34 (27,44) 40 (33,48) 20.1 25 

South Dakota 3 (3,4) 4 (4,4) 16.2 32 96 (87,107) 111 (104,118) 14.8 19 1 (1,1) 1 (1,2) 57.5 46 49 (39,57) 64 (46,78) 31.7 46 

Tennessee 3 (2,3) 3 (3,3) 16.5 35 74 (67,83) 88 (83,94) 18.8 37 0 (0,1) 1 (1,1) 44.8 34 34 (27,44) 42 (35,51) 25.1 35 

Texas 2 (2,2) 2 (2,3) 12.9 16 63 (56,71) 73 (68,79) 16.3 24 0 (0,1) 1 (0,1) 41.8 28 29 (23,38) 35 (29,41) 21.2 26 

Utah 4 (4,4) 5 (5,5) 23.2 49 118 (107,131) 147 (138,157) 24.3 50 1 (1,1) 1 (1,2) 44.6 33 56 (42,67) 72 (49,88) 27.6 42 

Vermont 4 (3,4) 4 (4,4) 10.7 8 106 (96,118) 118 (111,126) 11.6 9 1 (1,1) 1 (1,1) 29.1 14 52 (42,61) 60 (45,73) 16.2 12 

Virginia 3 (3,3) 3 (3,4) 14.3 24 85 (77,95) 99 (93,106) 16.5 25 1 (0,1) 1 (1,1) 29 13 39 (32,47) 46 (37,54) 16.8 14 

Washington 4 (3,4) 4 (4,5) 10.8 10 110 (100,123) 122 (114,130) 10.5 7 1 (1,1) 1 (1,1) 27.1 7 53 (44,63) 59 (46,70) 10.7 6 

West Virginia 3 (2,3) 3 (3,3) 17.3 40 78 (69,87) 91 (85,98) 17.8 34 1 (0,1) 1 (1,1) 53.1 43 37 (30,46) 47 (38,57) 29.5 44 

Wisconsin 4 (3,4) 4 (4,4) 16.4 34 103 (93,115) 119 (111,127) 15.2 21 1 (1,1) 1 (1,1) 43.3 31 49 (41,58) 60 (44,72) 21.4 27 
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eTable 6. Age-adjusted incidence, prevalence, mortality and disability-adjusted life years (DALY) rates per 100,000 for motor neuron disease by US 
states in 1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 1 (1,2) 2 (2,2) 22.5 47 7 (6,8) 8 (7,8) 6.4 40 1 (1,1) 2 (1,2) 62.1 46 31 (28,33) 45 (40,52) 48.5 49 

Alaska 2 (2,2) 2 (2,2) 7 5 9 (8,10) 9 (8,10) -1.5 19 1 (1,1) 2 (1,2) 32.7 12 37 (34,41) 46 (40,53) 23.7 21 

Arizona 2 (2,2) 2 (2,2) 13.7 24 9 (8,10) 9 (8,10) 0.6 26 1 (1,1) 2 (1,2) 43.4 26 36 (33,38) 44 (39,51) 24.7 24 

Arkansas 2 (2,2) 2 (2,2) 22.4 46 8 (7,9) 9 (8,9) 9.4 44 1 (1,1) 2 (2,2) 62.7 47 36 (33,39) 52 (45,60) 44.2 45 

California 2 (2,2) 2 (2,2) 3 2 9 (8,10) 9 (8,9) -5.1 13 1 (1,1) 1 (1,2) 17 3 36 (33,38) 35 (31,40) -1.1 2 

Colorado 2 (2,2) 2 (2,2) 16.1 32 11 (10,12) 11 (10,12) 2.4 34 1 (1,1) 2 (2,2) 41.2 22 42 (39,47) 51 (44,57) 20.1 15 

Connecticut 2 (2,2) 2 (2,2) 7.2 7 11 (10,12) 11 (10,12) -1.5 20 1 (1,1) 2 (1,2) 27.4 9 36 (33,39) 41 (36,47) 14.4 8 

Delaware 2 (2,2) 2 (2,2) 10.5 13 10 (9,11) 10 (9,11) 5.3 38 1 (1,1) 2 (1,2) 27.3 8 38 (35,41) 45 (39,50) 18.4 14 

District of Columbia 2 (2,2) 2 (2,2) 0.3 1 10 (9,11) 11 (10,12) 7.7 42 1 (1,1) 1 (1,1) -1.2 1 45 (39,56) 36 (31,42) -20.5 1 

Florida 2 (2,2) 2 (2,2) 9.8 11 8 (7,9) 8 (8,9) -2.8 17 1 (1,1) 1 (1,2) 37.4 18 35 (32,39) 40 (35,45) 12.9 7 

Georgia 2 (1,2) 2 (2,2) 13.7 25 8 (7,8) 8 (7,8) -0.9 23 1 (1,1) 1 (1,2) 43.3 25 32 (29,34) 39 (35,44) 24.4 23 

Hawaii 1 (1,2) 2 (1,2) 12.4 19 9 (8,10) 9 (9,10) 3.5 36 1 (1,1) 1 (1,1) 35.3 15 27 (25,30) 34 (29,39) 23 20 

Idaho 2 (2,2) 2 (2,2) 9.9 12 10 (9,11) 9 (8,9) -12.5 5 1 (1,2) 2 (2,2) 38.1 19 44 (40,47) 52 (45,60) 20.1 16 

Illinois 2 (2,2) 2 (2,2) 10.7 17 9 (8,10) 9 (8,10) -0.3 24 1 (1,1) 2 (1,2) 36.4 16 35 (32,37) 41 (36,46) 17.7 12 

Indiana 2 (2,2) 2 (2,2) 18.2 38 9 (8,10) 9 (8,10) 1.1 28 1 (1,1) 2 (2,2) 54.7 38 36 (33,39) 50 (44,56) 39.5 39 

Iowa 2 (2,2) 2 (2,2) 13.3 21 9 (8,10) 7 (7,8) -20.3 1 1 (1,1) 2 (2,2) 53.7 37 37 (34,40) 50 (43,56) 35.6 35 

Kansas 2 (2,2) 2 (2,2) 19.1 40 9 (8,10) 9 (8,9) -3 15 1 (1,1) 2 (2,2) 56.5 40 37 (34,40) 51 (44,57) 37.8 38 

Kentucky 2 (2,2) 2 (2,2) 23.9 50 8 (7,9) 9 (8,9) 8.2 43 1 (1,1) 2 (2,2) 63.1 48 33 (31,37) 48 (42,55) 44.3 46 

Louisiana 2 (2,2) 2 (2,2) 16.1 33 8 (7,9) 9 (9,10) 13.8 48 1 (1,1) 2 (1,2) 45.2 27 34 (31,37) 45 (40,52) 34.8 33 

Maine 2 (2,2) 2 (2,2) 15.3 30 10 (9,11) 9 (9,10) -5.2 12 1 (1,2) 2 (2,3) 53.3 36 41 (38,44) 59 (51,68) 43.1 43 

Maryland 2 (2,2) 2 (2,2) 19.4 41 11 (9,12) 11 (10,12) 2.3 33 1 (1,1) 2 (1,2) 37.4 17 36 (34,39) 44 (39,50) 22.6 19 

Massachusetts 2 (2,2) 2 (2,2) 10.7 16 11 (10,12) 11 (10,11) -1.4 21 1 (1,1) 2 (2,2) 38.8 20 38 (35,40) 47 (41,53) 24.3 22 

Michigan 2 (2,2) 2 (2,2) 15.1 29 9 (8,10) 9 (9,10) 1.7 30 1 (1,1) 2 (2,2) 47.5 32 37 (35,40) 49 (43,55) 31.1 32 

Minnesota 2 (2,2) 3 (2,3) 16.2 34 12 (10,13) 11 (11,12) -1.1 22 2 (1,2) 2 (2,2) 42.7 23 43 (40,47) 55 (48,63) 27.3 27 

Mississippi 1 (1,2) 2 (2,2) 16.6 37 6 (6,7) 6 (6,7) 1 27 1 (1,1) 1 (1,2) 56.3 39 30 (27,33) 43 (37,49) 42.6 42 

Missouri 2 (2,2) 2 (2,2) 19.6 42 8 (7,9) 8 (8,9) 0.6 25 1 (1,1) 2 (2,2) 53.2 35 35 (33,38) 47 (41,54) 35.2 34 

Montana 2 (2,2) 2 (2,2) 15.8 31 9 (8,10) 8 (7,8) -13.8 3 1 (1,2) 2 (2,3) 66.5 50 43 (39,48) 63 (54,72) 48.1 48 

Nebraska 2 (2,2) 2 (2,2) 12.9 20 9 (8,10) 8 (7,8) -14.8 2 1 (1,1) 2 (2,2) 45.6 29 38 (35,41) 48 (42,55) 28.6 28 
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Nevada 1 (1,2) 2 (1,2) 4.6 3 7 (7,8) 7 (6,8) -5.8 10 1 (1,1) 1 (1,1) 24.1 5 29 (27,32) 32 (28,36) 9.6 5 

New Hampshire 2 (2,2) 2 (2,2) 10.6 14 11 (10,12) 10 (10,11) -1.9 18 1 (1,2) 2 (2,2) 33.2 13 40 (37,43) 48 (42,54) 21.2 17 

New Jersey 2 (2,2) 2 (2,2) 7.6 8 7 (7,8) 8 (7,9) 9.7 46 1 (1,1) 1 (1,1) 16.2 2 33 (31,36) 34 (30,39) 3.3 4 

New Mexico 1 (1,2) 2 (2,2) 15 28 8 (7,8) 7 (7,8) -3.6 14 1 (1,1) 2 (1,2) 51.1 33 32 (29,35) 43 (37,49) 36.6 37 

New York 2 (1,2) 2 (2,2) 7.2 6 9 (8,10) 10 (9,11) 7.6 41 1 (1,1) 1 (1,1) 18.5 4 32 (30,35) 33 (29,37) 2.1 3 

North Carolina 2 (2,2) 2 (2,2) 13.5 23 9 (8,10) 9 (8,10) 2.1 32 1 (1,1) 2 (1,2) 40.3 21 35 (33,38) 43 (38,49) 22.6 18 

North Dakota 2 (2,2) 2 (2,3) 23.4 49 11 (10,12) 12 (11,14) 15.2 49 1 (1,1) 2 (2,2) 63.5 49 39 (36,43) 59 (53,67) 51 50 

Ohio 2 (2,2) 2 (2,2) 18.7 39 9 (8,10) 9 (9,10) 1.9 31 1 (1,1) 2 (2,2) 58.7 42 37 (34,40) 52 (45,59) 40.5 40 

Oklahoma 2 (2,2) 2 (2,2) 21.5 44 8 (7,8) 8 (7,8) 1.7 29 1 (1,1) 2 (2,2) 61.9 45 34 (31,37) 49 (43,56) 45.8 47 

Oregon 2 (2,2) 2 (2,3) 14.5 27 10 (9,11) 10 (9,10) -5.4 11 1 (1,2) 2 (2,2) 45.3 28 45 (41,50) 57 (49,64) 26.9 25 

Pennsylvania 2 (2,2) 2 (2,2) 22.9 48 10 (9,12) 12 (11,13) 13.5 47 1 (1,1) 2 (2,2) 46.6 31 36 (33,38) 46 (40,52) 29.1 29 

Rhode Island 2 (2,2) 2 (2,2) 7.7 9 9 (8,10) 8 (7,8) -13.5 4 1 (1,1) 2 (1,2) 30.4 10 37 (34,40) 43 (38,49) 17 11 

South Carolina 2 (2,2) 2 (2,2) 16.4 35 8 (7,9) 8 (8,9) 4.6 37 1 (1,1) 2 (1,2) 52.3 34 35 (32,38) 45 (39,51) 30.5 31 

South Dakota 2 (2,2) 2 (2,2) 14.4 26 9 (8,10) 8 (7,9) -9.8 6 1 (1,1) 2 (2,2) 59 43 40 (37,45) 57 (49,64) 42.4 41 

Tennessee 2 (2,2) 2 (2,2) 19.7 43 8 (7,9) 8 (7,9) 2.8 35 1 (1,1) 2 (1,2) 56.8 41 34 (31,37) 46 (40,53) 36.5 36 

Texas 2 (2,2) 2 (2,2) 9.4 10 8 (8,9) 9 (8,10) 5.9 39 1 (1,1) 1 (1,2) 26.9 7 32 (30,34) 37 (32,41) 12.9 6 

Utah 2 (2,2) 2 (2,2) 11.9 18 10 (9,11) 9 (9,10) -7.5 9 1 (1,2) 2 (2,2) 45.7 30 41 (38,44) 53 (46,60) 29.7 30 

Vermont 2 (2,2) 3 (2,3) 13.4 22 13 (12,14) 15 (14,17) 17.2 50 2 (2,2) 2 (2,2) 26.5 6 47 (43,50) 55 (49,61) 18.1 13 

Virginia 2 (2,2) 2 (2,2) 5.7 4 9 (8,10) 8 (7,9) -9.7 7 1 (1,1) 2 (1,2) 30.9 11 37 (34,39) 42 (37,48) 15.9 10 

Washington 2 (2,2) 3 (2,3) 10.6 15 12 (11,14) 11 (10,12) -8.4 8 2 (1,2) 2 (2,2) 33.5 14 45 (42,49) 52 (45,59) 15.2 9 

West Virginia 2 (2,2) 2 (2,2) 22.4 45 8 (7,9) 9 (8,9) 9.5 45 1 (1,1) 2 (2,2) 61.8 44 34 (31,38) 48 (42,56) 43.4 44 

Wisconsin 2 (2,2) 2 (2,2) 16.6 36 10 (9,11) 10 (9,11) -2.8 16 1 (1,1) 2 (2,2) 43.1 24 41 (38,44) 52 (45,58) 27.2 26 
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eTable 7. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for migraine by US states in 
1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 1718 (1562,1866) 1739 (1594,1881) 1.2 20 20238 (18787,21800) 20451 (18925,22012) 1.1 19 
- - - - 

705 (451,1030) 711 (454,1021) 0.8 11 

Alaska 1679 (1526,1821) 1709 (1566,1850) 1.8 47 19555 (18137,21092) 19926 (18439,21449) 1.9 49 
- - - - 

680 (432,989) 695 (443,1001) 2.2 48 

Arizona 1705 (1549,1850) 1733 (1588,1874) 1.6 44 20030 (18594,21583) 20346 (18827,21900) 1.6 44 
- - - - 

696 (446,1009) 708 (450,1018) 1.7 41 

Arkansas 1714 (1559,1863) 1735 (1590,1876) 1.2 17 20188 (18741,21750) 20378 (18857,21934) 0.9 13 
- - - - 

704 (456,1024) 711 (452,1020) 0.9 13 

California 1696 (1542,1841) 1729 (1584,1870) 1.9 49 19921 (18493,21468) 20287 (18774,21835) 1.8 48 
- - - - 

696 (445,1004) 712 (451,1028) 2.3 50 

Colorado 1704 (1549,1850) 1729 (1584,1870) 1.4 30 20021 (18583,21576) 20277 (18761,21826) 1.3 32 
- - - - 

698 (445,1009) 710 (448,1020) 1.7 40 

Connecticut 1710 (1555,1857) 1733 (1588,1875) 1.3 27 20121 (18679,21681) 20372 (18854,21925) 1.2 29 
- - - - 

702 (444,1016) 711 (450,1036) 1.2 26 

Delaware 1716 (1560,1864) 1742 (1597,1883) 1.5 38 20174 (18727,21738) 20492 (18968,22052) 1.6 43 
- - - - 

703 (448,1022) 714 (455,1025) 1.5 32 

District of Columbia 1730 (1573,1881) 1756 (1613,1899) 1.5 40 20403 (18943,21976) 20644 (19098,22227) 1.2 25 
- - - - 

712 (455,1033) 726 (462,1051) 2 46 

Florida 1709 (1554,1856) 1735 (1590,1876) 1.5 34 20113 (18673,21669) 20385 (18865,21942) 1.4 35 
- - - - 

700 (449,1018) 710 (451,1029) 1.4 31 

Georgia 1713 (1557,1860) 1743 (1598,1885) 1.7 45 20172 (18725,21732) 20525 (18992,22095) 1.8 46 
- - - - 

704 (451,1023) 717 (456,1033) 1.9 44 

Hawaii 1691 (1536,1835) 1722 (1577,1863) 1.8 48 19838 (18415,21379) 20184 (18675,21723) 1.7 45 
- - - - 

695 (443,1011) 710 (453,1028) 2.1 47 

Idaho 1704 (1549,1850) 1730 (1586,1871) 1.5 39 19987 (18548,21543) 20285 (18770,21832) 1.5 40 
- - - - 

697 (443,1017) 709 (451,1031) 1.6 37 

Illinois 1709 (1554,1856) 1734 (1590,1876) 1.5 31 20121 (18679,21678) 20375 (18854,21930) 1.3 30 
- - - - 

703 (447,1020) 713 (454,1028) 1.4 30 

Indiana 1712 (1556,1859) 1734 (1589,1876) 1.3 25 20144 (18699,21705) 20362 (18841,21917) 1.1 20 
- - - - 

702 (447,1016) 707 (448,1015) 0.7 9 

Iowa 1710 (1554,1856) 1727 (1583,1869) 1 6 20094 (18652,21653) 20246 (18734,21790) 0.8 6 
- - - - 

704 (446,1024) 709 (451,1023) 0.8 10 

Kansas 1704 (1549,1850) 1729 (1584,1870) 1.5 32 20022 (18585,21576) 20281 (18765,21829) 1.3 33 
- - - - 

699 (450,1011) 709 (447,1018) 1.4 29 

Kentucky 1712 (1557,1860) 1731 (1587,1873) 1.1 12 20159 (18714,21718) 20323 (18807,21873) 0.8 7 
- - - - 

701 (446,1013) 702 (448,1010) 0.2 3 

Louisiana 1719 (1563,1868) 1734 (1589,1875) 0.9 5 20249 (18799,21814) 20357 (18841,21907) 0.5 4 
- - - - 

704 (449,1015) 707 (452,1021) 0.3 5 

Maine 1710 (1555,1857) 1732 (1587,1873) 1.3 23 20097 (18651,21654) 20347 (18828,21899) 1.2 28 
- - - - 

702 (443,1017) 710 (453,1022) 1.2 24 

Maryland 1711 (1573,1843) 1726 (1574,1871) 0.9 4 20027 (18695,21404) 20206 (18649,21805) 0.9 11 
- - - - 

705 (448,1016) 713 (457,1035) 1.1 20 

Massachusetts 1714 (1558,1862) 1740 (1595,1882) 1.5 36 20179 (18731,21741) 20460 (18935,22021) 1.4 37 
- - - - 

704 (451,1016) 716 (451,1035) 1.7 42 

Michigan 1480 (1334,1627) 1488 (1337,1646) 0.5 2 16810 (15267,18453) 16862 (15259,18507) 0.3 2 
- - - - 

583 (366,860) 584 (367,860) 0.2 4 

Minnesota 1709 (1553,1856) 1731 (1586,1872) 1.3 26 20057 (18615,21616) 20292 (18775,21841) 1.2 24 
- - - - 

704 (448,1024) 715 (457,1039) 1.6 36 

Mississippi 1720 (1565,1869) 1739 (1594,1881) 1.1 9 20285 (18832,21849) 20458 (18933,22020) 0.9 8 
- - - - 

710 (455,1037) 717 (457,1035) 0.9 16 

Missouri 1714 (1558,1862) 1734 (1589,1875) 1.2 15 20173 (18727,21736) 20364 (18843,21918) 0.9 14 
- - - - 

703 (446,1020) 710 (449,1026) 0.9 15 

Montana 1706 (1551,1852) 1724 (1579,1865) 1.1 8 20008 (18567,21564) 20186 (18678,21726) 0.9 10 
- - - - 

698 (451,1008) 704 (444,1020) 0.9 14 

Nebraska 1709 (1553,1856) 1729 (1584,1870) 1.2 14 20073 (18631,21632) 20267 (18752,21813) 1 16 
- - - - 

702 (445,1021) 710 (450,1019) 1.1 22 
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Nevada 1696 (1542,1841) 1730 (1585,1871) 2 50 19820 (18391,21372) 20265 (18748,21816) 2.2 50 
- - - - 

690 (443,996) 705 (449,1024) 2.2 49 

New Hampshire 1710 (1555,1857) 1732 (1588,1874) 1.3 24 20071 (18626,21633) 20319 (18801,21869) 1.2 27 
- - - - 

701 (444,1015) 709 (450,1021) 1.1 21 

New Jersey 1712 (1556,1859) 1733 (1589,1875) 1.3 22 20151 (18707,21711) 20384 (18865,21936) 1.2 22 
- - - - 

703 (450,1019) 712 (455,1030) 1.3 27 

New Mexico 1711 (1555,1858) 1730 (1586,1872) 1.1 11 20103 (18660,21662) 20303 (18791,21849) 1 18 
- - - - 

700 (447,1021) 707 (452,1014) 1 17 

New York 1715 (1559,1863) 1738 (1593,1880) 1.3 28 20216 (18770,21778) 20451 (18927,22012) 1.2 23 
- - - - 

703 (451,1023) 712 (452,1033) 1.3 28 

North Carolina 1709 (1554,1856) 1740 (1595,1882) 1.8 46 20132 (18690,21688) 20487 (18956,22054) 1.8 47 
- - - - 

704 (450,1016) 717 (455,1039) 1.9 45 

North Dakota 1698 (1543,1843) 1717 (1572,1857) 1.1 10 19914 (18482,21461) 20059 (18563,21589) 0.7 5 
- - - - 

697 (446,1013) 702 (446,1013) 0.7 7 

Ohio 1715 (1560,1864) 1735 (1590,1877) 1.1 13 20195 (18748,21758) 20384 (18862,21940) 0.9 12 
- - - - 

703 (448,1018) 708 (452,1018) 0.7 8 

Oklahoma 1708 (1553,1855) 1729 (1585,1871) 1.2 21 20100 (18660,21658) 20290 (18775,21838) 0.9 15 
- - - - 

699 (443,1013) 704 (448,1015) 0.7 6 

Oregon 1707 (1551,1853) 1733 (1588,1874) 1.5 42 20040 (18599,21597) 20341 (18821,21896) 1.5 41 
- - - - 

700 (447,1016) 712 (452,1031) 1.7 39 

Pennsylvania 1610 (1461,1757) 1617 (1468,1772) 0.5 1 18617 (17174,20208) 18621 (17130,20242) 0 1 
- - - - 

648 (412,945) 646 (412,928) -0.4 1 

Rhode Island 1712 (1556,1860) 1738 (1593,1879) 1.5 35 20160 (18714,21719) 20438 (18917,21993) 1.4 36 
- - - - 

703 (448,1021) 714 (456,1033) 1.5 33 

South Carolina 1713 (1557,1860) 1737 (1592,1879) 1.4 29 20170 (18724,21728) 20425 (18904,21983) 1.3 31 
- - - - 

702 (446,1020) 711 (450,1025) 1.2 25 

South Dakota 1706 (1550,1852) 1724 (1579,1865) 1 7 20005 (18566,21560) 20181 (18674,21719) 0.9 9 
- - - - 

701 (447,1019) 707 (450,1030) 0.9 12 

Tennessee 1714 (1559,1862) 1740 (1595,1882) 1.5 37 20197 (18749,21757) 20461 (18933,22025) 1.3 34 
- - - - 

704 (449,1019) 711 (453,1030) 1.1 19 

Texas 1707 (1552,1853) 1733 (1589,1875) 1.5 41 20066 (18626,21622) 20360 (18839,21916) 1.5 39 
- - - - 

700 (448,1007) 712 (454,1024) 1.6 38 

Utah 1710 (1554,1857) 1731 (1586,1872) 1.2 18 20068 (18625,21629) 20288 (18773,21835) 1.1 21 
- - - - 

700 (446,1012) 707 (449,1016) 1.1 18 

Vermont 1710 (1555,1857) 1731 (1586,1872) 1.2 19 20084 (18639,21644) 20322 (18803,21872) 1.2 26 
- - - - 

703 (448,1019) 714 (454,1028) 1.5 35 

Virginia 1707 (1551,1853) 1734 (1590,1876) 1.6 43 20075 (18635,21631) 20384 (18863,21940) 1.5 42 
- - - - 

700 (447,1019) 713 (454,1026) 1.8 43 

Washington 1703 (1548,1849) 1728 (1584,1870) 1.5 33 19986 (18548,21542) 20270 (18756,21818) 1.4 38 
- - - - 

698 (444,1014) 708 (449,1021) 1.5 34 

West Virginia 1715 (1560,1862) 1729 (1584,1870) 0.8 3 20194 (18744,21755) 20271 (18756,21817) 0.4 3 
- - - - 

702 (449,1016) 700 (444,1006) -0.4 2 

Wisconsin 1709 (1553,1856) 1729 (1585,1871) 1.2 16 20069 (18627,21628) 20268 (18753,21814) 1 17 
- - - - 

701 (444,1018) 709 (451,1032) 1.2 23 

© 2020 GBD 2017 US Neurological Disorders Collaborators. JAMA Neurology.



25 

eTable 8. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for tension-type headache by 
US states in 1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 12968 (11498,14380) 13017 (11606,14432) 0.4 21 34481 (31168,38243) 34653 (31355,38117) 0.5 22.5 
- - - - 

97 (55,154) 96 (54,154) -0.2 7 

Alaska 12951 (11486,14364) 13003 (11587,14423) 0.4 46 34435 (31115,38195) 34611 (31320,38081) 0.5 36 
- - - - 

95 (53,154) 96 (54,154) 0.6 50 

Arizona 12963 (11493,14374) 13013 (11603,14431) 0.4 43 34465 (31148,38228) 34643 (31347,38105) 0.5 43 
- - - - 

96 (54,155) 96 (55,154) 0.1 27 

Arkansas 12967 (11496,14378) 13015 (11605,14432) 0.4 19 34477 (31159,38236) 34648 (31350,38114) 0.5 18 
- - - - 

97 (54,155) 97 (54,154) -0.1 9 

California 12961 (11496,14373) 13013 (11601,14432) 0.4 48 34462 (31147,38224) 34641 (31343,38109) 0.5 47 
- - - - 

96 (55,153) 97 (54,154) 0.4 48 

Colorado 12963 (11494,14376) 13012 (11600,14431) 0.4 24 34468 (31152,38227) 34639 (31340,38104) 0.5 21 
- - - - 

96 (54,154) 97 (54,153) 0.3 45 

Connecticut 12966 (11497,14378) 13015 (11605,14434) 0.4 33 34474 (31159,38234) 34649 (31351,38115) 0.5 35 
- - - - 

97 (55,155) 97 (54,155) 0.1 26 

Delaware 12967 (11495,14380) 13017 (11608,14434) 0.4 40 34475 (31160,38239) 34654 (31360,38114) 0.5 45 
- - - - 

97 (54,156) 97 (55,154) 0.2 33 

District of Columbia 12973 (11501,14386) 13021 (11617,14431) 0.4 18 34491 (31184,38255) 34665 (31361,38129) 0.5 29 
- - - - 

97 (55,154) 97 (54,157) 0.5 49 

Florida 12965 (11494,14376) 13014 (11604,14431) 0.4 37 34470 (31153,38233) 34647 (31351,38110) 0.5 41 
- - - - 

96 (54,153) 96 (54,153) 0.1 20 

Georgia 12967 (11499,14379) 13018 (11608,14431) 0.4 44 34479 (31166,38241) 34659 (31362,38120) 0.5 46 
- - - - 

97 (55,154) 97 (55,155) 0.3 44 

Hawaii 12956 (11488,14366) 13010 (11598,14433) 0.4 50 34450 (31129,38217) 34634 (31336,38101) 0.5 49 
- - - - 

96 (54,155) 97 (55,155) 0.4 47 

Idaho 12961 (11490,14373) 13012 (11600,14432) 0.4 45 34461 (31142,38223) 34639 (31340,38104) 0.5 44 
- - - - 

96 (54,155) 97 (54,154) 0.3 41 

Illinois 12966 (11498,14378) 13015 (11604,14431) 0.4 27 34476 (31162,38235) 34648 (31348,38115) 0.5 22.5 
- - - - 

97 (54,155) 97 (55,154) 0.2 39 

Indiana 12967 (11497,14379) 13015 (11603,14431) 0.4 15.5 34477 (31163,38237) 34647 (31347,38114) 0.5 15 
- - - - 

96 (54,155) 96 (55,153) -0.1 8 

Iowa 12965 (11495,14377) 13012 (11600,14432) 0.4 3 34473 (31159,38234) 34638 (31336,38106) 0.5 4 
- - - - 

97 (55,156) 97 (55,154) 0 16 

Kansas 12964 (11496,14376) 13012 (11600,14431) 0.4 22 34469 (31157,38231) 34640 (31339,38108) 0.5 17 
- - - - 

96 (55,154) 97 (54,155) 0.1 31 

Kentucky 12967 (11497,14378) 13014 (11603,14432) 0.4 7 34478 (31163,38236) 34645 (31343,38113) 0.5 6 
- - - - 

96 (54,155) 96 (54,153) -0.5 2 

Louisiana 12968 (11496,14380) 13015 (11604,14433) 0.4 5 34481 (31167,38240) 34647 (31344,38118) 0.5 5 
- - - - 

96 (54,154) 96 (55,155) -0.3 5 

Maine 12965 (11495,14377) 13015 (11604,14434) 0.4 35 34473 (31157,38230) 34647 (31350,38112) 0.5 32 
- - - - 

97 (55,155) 97 (54,155) 0.1 19 

Maryland 12941 (11519,14318) 12975 (11526,14352) 0.3 1 34281 (30987,37800) 34412 (31086,38237) 0.4 1 
- - - - 

96 (54,153) 96 (54,154) 0.2 36 

Massachusetts 12968 (11498,14381) 13017 (11607,14433) 0.4 31 34479 (31167,38242) 34654 (31356,38119) 0.5 34 
- - - - 

97 (55,154) 97 (55,156) 0.2 37 

Michigan 12967 (11496,14378) 13015 (11604,14432) 0.4 20 34476 (31160,38235) 34648 (31351,38112) 0.5 24 
- - - - 

97 (54,154) 96 (54,155) -0.1 10 

Minnesota 12965 (11494,14377) 13012 (11600,14431) 0.4 14 34469 (31154,38231) 34639 (31338,38107) 0.5 16 
- - - - 

97 (55,154) 97 (55,155) 0.2 35 

Mississippi 12969 (11497,14380) 13017 (11607,14433) 0.4 17 34484 (31170,38245) 34655 (31355,38122) 0.5 19.5 
- - - - 

97 (55,154) 97 (55,154) 0.1 22 

Missouri 12967 (11497,14379) 13015 (11604,14432) 0.4 12 34478 (31163,38238) 34647 (31348,38114) 0.5 14 
- - - - 

97 (54,154) 96 (54,154) -0.1 11 

Montana 12962 (11491,14373) 13009 (11598,14432) 0.4 9 34464 (31143,38219) 34631 (31338,38098) 0.5 8 
- - - - 

96 (54,154) 96 (54,153) 0.1 21 

Nebraska 12965 (11495,14376) 13012 (11600,14432) 0.4 15.5 34471 (31156,38232) 34639 (31339,38106) 0.5 11 
- - - - 

97 (54,154) 97 (54,155) 0.2 32 
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Nevada 12958 (11491,14371) 13011 (11599,14429) 0.4 49 34448 (31127,38214) 34636 (31338,38101) 0.5 50 
- - - - 

96 (53,154) 96 (54,154) 0.2 34 

New Hampshire 12965 (11494,14378) 13012 (11601,14432) 0.4 10 34470 (31155,38230) 34641 (31342,38106) 0.5 19.5 
- - - - 

96 (54,153) 96 (55,155) 0.1 30 

New Jersey 12967 (11498,14379) 13015 (11606,14434) 0.4 29 34477 (31163,38237) 34650 (31351,38116) 0.5 30 
- - - - 

97 (54,154) 97 (54,155) 0.1 23 

New Mexico 12964 (11492,14375) 13013 (11602,14432) 0.4 34 34467 (31148,38227) 34641 (31342,38108) 0.5 33 
- - - - 

96 (54,155) 96 (54,155) -0.1 12 

New York 12968 (11499,14380) 13017 (11607,14433) 0.4 28 34481 (31169,38242) 34655 (31358,38122) 0.5 31 
- - - - 

97 (54,154) 96 (54,154) -0.1 13 

North Carolina 12966 (11498,14378) 13017 (11606,14431) 0.4 47 34476 (31163,38240) 34656 (31359,38118) 0.5 48 
- - - - 

97 (54,154) 97 (54,156) 0.4 46 

North Dakota 12960 (11493,14372) 13007 (11594,14431) 0.4 4 34461 (31145,38222) 34623 (31331,38097) 0.5 3 
- - - - 

96 (54,155) 96 (54,155) 0 15 

Ohio 12968 (11497,14380) 13015 (11604,14432) 0.4 11 34479 (31165,38238) 34649 (31350,38115) 0.5 12 
- - - - 

96 (55,155) 96 (54,153) -0.2 6 

Oklahoma 12965 (11496,14377) 13013 (11601,14431) 0.4 13 34474 (31158,38233) 34642 (31341,38111) 0.5 10 
- - - - 

96 (54,155) 96 (54,153) -0.3 4 

Oregon 12963 (11493,14375) 13014 (11602,14431) 0.4 42 34466 (31147,38226) 34644 (31346,38107) 0.5 42 
- - - - 

97 (55,155) 97 (54,154) 0.2 38 

Pennsylvania 12968 (11498,14380) 13014 (11604,14432) 0.4 6 34479 (31167,38240) 34646 (31346,38114) 0.5 7 
- - - - 

97 (54,154) 96 (53,153) -0.4 3 

Rhode Island 12968 (11498,14380) 13017 (11607,14435) 0.4 38 34478 (31168,38241) 34654 (31354,38121) 0.5 38 
- - - - 

97 (54,155) 97 (54,155) 0.1 29 

South Carolina 12966 (11497,14378) 13015 (11605,14432) 0.4 32 34477 (31164,38239) 34650 (31352,38115) 0.5 28 
- - - - 

96 (54,155) 96 (54,154) 0 17 

South Dakota 12962 (11492,14374) 13010 (11598,14432) 0.4 23 34463 (31149,38228) 34633 (31335,38102) 0.5 13 
- - - - 

97 (54,155) 97 (54,153) 0 18 

Tennessee 12968 (11498,14379) 13016 (11606,14431) 0.4 26 34480 (31165,38240) 34653 (31354,38117) 0.5 27 
- - - - 

97 (55,155) 96 (54,154) -0.1 14 

Texas 12964 (11496,14377) 13014 (11603,14431) 0.4 36 34470 (31156,38232) 34646 (31349,38111) 0.5 37 
- - - - 

96 (54,154) 97 (54,155) 0.1 28 

Utah 12964 (11493,14377) 13013 (11601,14433) 0.4 25 34467 (31150,38234) 34639 (31341,38101) 0.5 26 
- - - - 

96 (54,153) 96 (54,155) 0.1 25 

Vermont 12965 (11493,14376) 13013 (11602,14433) 0.4 30 34471 (31154,38228) 34644 (31346,38110) 0.5 25 
- - - - 

97 (54,155) 97 (54,154) 0.3 42 

Virginia 12964 (11496,14377) 13015 (11604,14431) 0.4 41 34471 (31157,38232) 34648 (31350,38114) 0.5 40 
- - - - 

96 (54,155) 97 (54,155) 0.3 43 

Washington 12962 (11493,14375) 13012 (11601,14431) 0.4 39 34463 (31144,38223) 34639 (31341,38104) 0.5 39 
- - - - 

96 (54,155) 97 (54,155) 0.3 40 

West Virginia 12968 (11495,14379) 13012 (11601,14432) 0.3 2 34481 (31166,38237) 34640 (31337,38107) 0.5 2 
- - - - 

96 (54,154) 96 (54,154) -0.7 1 

Wisconsin 12965 (11495,14377) 13012 (11600,14432) 0.4 8 34470 (31156,38231) 34638 (31336,38107) 0.5 9 
- - - - 

96 (54,155) 97 (54,155) 0.1 24 
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eTable 9. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for traumatic brain injury 
by US states in 1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 424 (354,510) 289 (242,346) -31.9 34 724 (689,757) 498 (475,522) -31.1 32 
- - - - - - - - 

Alaska 519 (436,627) 320 (267,386) -38.3 49 911 (869,954) 551 (525,575) -39.6 48 
- - - - - - - - 

Arizona 439 (371,521) 310 (259,369) -29.3 47 777 (742,810) 547 (521,573) -29.6 46 
- - - - - - - - 

Arkansas 454 (385,543) 354 (297,421) -22.1 50 792 (755,829) 618 (589,647) -22 50 
- - - - - - - - 

California 427 (361,509) 310 (258,371) -27.5 46 756 (721,790) 557 (532,585) -26.3 49 
- - - - - - - - 

Colorado 426 (359,511) 307 (255,366) -28 45 743 (710,776) 532 (508,557) -28.4 43 
- - - - - - - - 

Connecticut 382 (320,460) 272 (225,326) -28.8 11 671 (640,702) 485 (462,508) -27.7 17 
- - - - - - - - 

Delaware 386 (324,460) 278 (233,332) -27.9 21 677 (645,707) 495 (472,518) -26.9 26 
- - - - - - - - 

District of Columbia 412 (346,493) 272 (227,326) -33.9 12 672 (643,701) 474 (452,496) -29.5 9 
- - - - - - - - 

Florida 405 (343,479) 300 (251,358) -25.8 44 718 (686,748) 534 (509,560) -25.6 44 
- - - - - - - - 

Georgia 424 (356,509) 284 (237,338) -33.1 28 729 (695,762) 498 (474,522) -31.8 30 
- - - - - - - - 

Hawaii 365 (308,441) 262 (218,312) -28.3 3 645 (615,675) 468 (447,490) -27.4 6 
- - - - - - - - 

Idaho 425 (357,515) 283 (235,339) -33.5 26 742 (707,774) 495 (471,519) -33.3 27 
- - - - - - - - 

Illinois 397 (335,473) 275 (229,328) -30.9 16 694 (662,726) 490 (464,514) -29.5 23 
- - - - - - - - 

Indiana 393 (328,470) 278 (233,332) -29.1 22 683 (651,715) 489 (465,513) -28.5 21 
- - - - - - - - 

Iowa 390 (326,475) 274 (227,330) -29.6 14 676 (643,707) 472 (448,494) -30.2 8 
- - - - - - - - 

Kansas 403 (337,484) 286 (238,342) -28.9 31 706 (673,738) 505 (480,530) -28.4 34 
- - - - - - - - 

Kentucky 403 (337,489) 286 (239,342) -29.1 30 688 (656,718) 491 (468,514) -28.6 24 
- - - - - - - - 

Louisiana 405 (339,485) 283 (237,337) -30.1 27 698 (668,729) 496 (473,520) -28.9 28 
- - - - - - - - 

Maine 364 (304,439) 266 (222,319) -27 4 631 (602,659) 461 (437,483) -26.9 5 
- - - - - - - - 

Maryland 410 (346,490) 314 (265,375) -23.4 48 712 (679,745) 548 (522,575) -23 47 
- - - - - - - - 

Massachusetts 365 (306,440) 270 (225,324) -26 7 637 (608,667) 480 (457,503) -24.7 13 
- - - - - - - - 

Michigan 394 (334,470) 294 (248,351) -25.5 37 696 (664,727) 524 (498,550) -24.7 41 
- - - - - - - - 

Minnesota 391 (328,472) 275 (228,331) -29.5 17 683 (650,713) 489 (465,512) -28.5 22 
- - - - - - - - 

Mississippi 424 (355,511) 288 (241,343) -32.1 32 722 (689,756) 494 (471,517) -31.5 25 
- - - - - - - - 

Missouri 416 (351,501) 290 (242,346) -30.4 35 718 (685,752) 505 (481,528) -29.6 35 
- - - - - - - - 

Montana 421 (353,508) 298 (248,359) -29.2 42 731 (697,763) 516 (491,539) -29.4 38 
- - - - - - - - 

Nebraska 398 (334,482) 288 (241,344) -27.7 33 695 (662,726) 511 (486,534) -26.5 36 
- - - - - - - - 
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Nevada 418 (355,497) 298 (250,354) -28.7 43 743 (710,774) 535 (509,560) -28 45 
- - - - - - - - 

New Hampshire 371 (310,449) 271 (225,327) -26.9 9 642 (612,671) 474 (453,497) -26.1 10 
- - - - - - - - 

New Jersey 370 (311,447) 276 (230,333) -25.3 19 642 (611,672) 487 (463,511) -24.1 19 
- - - - - - - - 

New Mexico 431 (363,519) 297 (248,356) -31.1 41 747 (712,780) 512 (488,537) -31.4 37 
- - - - - - - - 

New York 377 (317,455) 245 (205,294) -34.8 1 648 (617,677) 424 (405,444) -34.7 2 
- - - - - - - - 

North Carolina 416 (351,496) 297 (249,354) -28.7 40 731 (697,763) 529 (505,554) -27.6 42 
- - - - - - - - 

North Dakota 386 (322,469) 295 (246,355) -23.6 38 671 (639,702) 519 (492,545) -22.6 40 
- - - - - - - - 

Ohio 384 (322,463) 280 (233,335) -27.2 24 665 (634,695) 487 (464,511) -26.7 18 
- - - - - - - - 

Oklahoma 412 (349,496) 293 (245,350) -29 36 714 (681,746) 505 (481,529) -29.3 33 
- - - - - - - - 

Oregon 410 (344,493) 270 (226,325) -34.1 8 717 (683,748) 479 (455,501) -33.2 12 
- - - - - - - - 

Pennsylvania 381 (322,460) 278 (232,333) -27.2 20 661 (630,692) 488 (464,510) -26.2 20 
- - - - - - - - 

Rhode Island 368 (309,445) 272 (226,326) -26.2 10 636 (608,665) 478 (456,501) -24.9 11 
- - - - - - - - 

South Carolina 405 (340,484) 285 (238,341) -29.6 29 698 (665,729) 498 (473,521) -28.7 31 
- - - - - - - - 

South Dakota 402 (337,486) 296 (246,353) -26.4 39 695 (662,726) 518 (494,542) -25.4 39 
- - - - - - - - 

Tennessee 413 (346,496) 278 (232,333) -32.6 23 710 (677,741) 483 (460,505) -31.9 14 
- - - - - - - - 

Texas 414 (347,495) 281 (234,334) -32.2 25 721 (687,753) 497 (472,522) -31 29 
- - - - - - - - 

Utah 394 (332,474) 275 (229,329) -30.3 15 694 (662,724) 483 (461,505) -30.4 16 
- - - - - - - - 

Vermont 384 (321,470) 266 (221,322) -30.8 5 655 (625,686) 460 (439,482) -29.8 4 
- - - - - - - - 

Virginia 395 (331,477) 272 (228,326) -31.2 13 684 (652,714) 483 (461,506) -29.4 15 
- - - - - - - - 

Washington 391 (329,472) 246 (203,297) -37 2 680 (649,711) 417 (398,437) -38.7 1 
- - - - - - - - 

West Virginia 394 (330,474) 276 (231,332) -29.9 18 674 (642,704) 471 (448,493) -30.1 7 
- - - - - - - - 

Wisconsin 391 (328,475) 270 (224,326) -31.1 6 673 (643,705) 458 (436,481) -32 3 
- - - - - - - - 
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eTable 10. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for spinal cord injuries by US 
states in 1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 30 (24,37) 21 (16,26) -32 30 867 (783,966) 508 (471,548) -41.4 10 
- - - - - - - - 

Alaska 42 (34,51) 26 (21,33) -37.4 50 1215 (1103,1346) 672 (620,728) -44.6 50 
- - - - - - - - 

Arizona 33 (27,42) 23 (18,30) -30.2 47 976 (882,1096) 585 (542,629) -40.1 46 
- - - - - - - - 

Arkansas 33 (27,40) 25 (20,32) -22.9 49 951 (864,1057) 630 (583,680) -33.7 49 
- - - - - - - - 

California 31 (25,38) 22 (17,28) -28.8 42 919 (834,1032) 597 (553,644) -35.1 47 
- - - - - - - - 

Colorado 34 (27,43) 24 (19,31) -28.9 48 1021 (920,1150) 622 (573,673) -39.1 48 
- - - - - - - - 

Connecticut 28 (23,35) 20 (15,25) -30.9 6 854 (771,952) 528 (484,571) -38.1 26 
- - - - - - - - 

Delaware 28 (23,35) 20 (16,25) -30.3 9 824 (747,915) 513 (473,556) -37.8 13 
- - - - - - - - 

District of Columbia 31 (25,39) 20 (16,26) -36.1 15 781 (704,872) 509 (470,550) -34.8 11 
- - - - - - - - 

Florida 30 (24,37) 22 (18,28) -26.3 44 877 (795,975) 574 (529,622) -34.5 44 
- - - - - - - - 

Georgia 31 (25,38) 20 (16,26) -34.4 22 875 (792,971) 517 (477,556) -40.9 16 
- - - - - - - - 

Hawaii 27 (22,34) 19 (15,24) -30.6 1 825 (749,919) 518 (477,561) -37.2 19 
- - - - - - - - 

Idaho 32 (26,39) 21 (17,27) -33.9 33 946 (859,1055) 544 (503,588) -42.5 33 
- - - - - - - - 

Illinois 29 (23,36) 19 (15,25) -33.3 4 850 (772,947) 514 (473,555) -39.6 14 
- - - - - - - - 

Indiana 29 (23,35) 20 (16,25) -31.2 11 855 (774,948) 507 (469,547) -40.7 8 
- - - - - - - - 

Iowa 31 (24,38) 22 (17,28) -29.3 39 926 (835,1040) 546 (505,592) -41 34 
- - - - - - - - 

Kansas 29 (23,36) 20 (16,26) -29.7 25 873 (793,966) 532 (491,575) -39.1 28 
- - - - - - - - 

Kentucky 30 (24,37) 21 (16,26) -30.2 31 859 (774,970) 506 (467,546) -41.1 7 
- - - - - - - - 

Louisiana 29 (23,35) 20 (16,25) -31.5 7 811 (734,899) 496 (459,537) -38.8 3 
- - - - - - - - 

Maine 29 (23,36) 20 (16,26) -30 14 864 (778,974) 517 (477,561) -40.1 18 
- - - - - - - - 

Maryland 31 (25,39) 23 (18,29) -27.4 46 912 (825,1036) 578 (535,624) -36.6 45 
- - - - - - - - 

Massachusetts 28 (23,35) 20 (15,25) -30.2 5 841 (761,938) 523 (483,567) -37.8 23 
- - - - - - - - 

Michigan 30 (24,37) 21 (17,27) -27.7 36 872 (791,976) 559 (516,603) -35.8 41 
- - - - - - - - 

Minnesota 30 (24,37) 20 (16,26) -32.4 19 896 (814,994) 542 (500,583) -39.5 32 
- - - - - - - - 

Mississippi 30 (24,37) 21 (16,26) -31.9 29 852 (771,950) 501 (464,543) -41.2 4 
- - - - - - - - 

Missouri 31 (25,38) 21 (16,27) -32.1 32 893 (809,995) 528 (487,567) -41 24 
- - - - - - - - 

Montana 32 (26,40) 22 (17,28) -31.2 43 942 (859,1048) 552 (510,595) -41.5 39 
- - - - - - - - 

Nebraska 29 (23,36) 20 (16,26) -29.4 27 866 (786,959) 540 (500,583) -37.7 31 
- - - - - - - - 
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Nevada 31 (25,38) 22 (17,27) -29.4 40 896 (812,999) 572 (530,616) -36.2 43 
- - - - - - - - 

New Hampshire 29 (23,36) 20 (16,26) -29.8 23 868 (786,969) 528 (488,569) -39.1 25 
- - - - - - - - 

New Jersey 29 (23,36) 20 (16,26) -28.4 28 852 (766,956) 558 (516,605) -34.5 40 
- - - - - - - - 

New Mexico 33 (26,41) 22 (17,28) -32.3 45 940 (852,1046) 549 (508,593) -41.6 35 
- - - - - - - - 

New York 30 (24,37) 19 (15,25) -34.8 2 857 (771,974) 502 (462,542) -41.4 5 
- - - - - - - - 

North Carolina 31 (25,38) 22 (17,28) -28.8 41 898 (815,1001) 569 (525,614) -36.6 42 
- - - - - - - - 

North Dakota 29 (23,36) 21 (17,27) -26.5 34 869 (789,972) 550 (512,597) -36.6 37 
- - - - - - - - 

Ohio 29 (23,36) 20 (16,26) -29.6 17 845 (761,945) 508 (468,551) -39.9 9 
- - - - - - - - 

Oklahoma 30 (25,38) 21 (17,27) -29.9 35 889 (807,994) 521 (483,566) -41.3 22 
- - - - - - - - 

Oregon 30 (24,37) 20 (16,25) -34.9 8 894 (812,995) 520 (481,561) -41.9 20 
- - - - - - - - 

Pennsylvania 29 (23,35) 20 (16,26) -30.1 12 843 (760,933) 517 (477,558) -38.7 17 
- - - - - - - - 

Rhode Island 29 (23,36) 20 (16,26) -30.4 16 862 (781,975) 529 (488,570) -38.6 27 
- - - - - - - - 

South Carolina 29 (24,36) 20 (16,26) -31.2 18 838 (762,934) 506 (466,545) -39.7 6 
- - - - - - - - 

South Dakota 30 (24,37) 21 (17,27) -28.5 37 884 (803,973) 551 (509,594) -37.7 38 
- - - - - - - - 

Tennessee 29 (24,36) 20 (15,25) -32.5 10 838 (760,930) 492 (453,532) -41.3 1 
- - - - - - - - 

Texas 30 (24,37) 20 (16,25) -33 13 872 (790,968) 521 (483,563) -40.3 21 
- - - - - - - - 

Utah 30 (24,38) 20 (16,26) -32.6 26 910 (824,1019) 536 (496,578) -41.2 30 
- - - - - - - - 

Vermont 30 (24,38) 20 (16,26) -32.4 24 887 (802,988) 533 (491,578) -39.9 29 
- - - - - - - - 

Virginia 29 (23,36) 19 (15,25) -32.8 3 844 (766,942) 514 (474,556) -39 15 
- - - - - - - - 

Washington 31 (25,39) 20 (16,26) -34.8 20 925 (837,1037) 512 (473,552) -44.7 12 
- - - - - - - - 

West Virginia 29 (24,37) 20 (16,26) -31.2 21 851 (771,951) 493 (455,532) -42.1 2 
- - - - - - - - 

Wisconsin 31 (25,39) 22 (17,28) -30.7 38 931 (836,1052) 550 (506,596) -40.9 36 
- - - - - - - - 
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eTable 11. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for brain and nervous 
system cancer by US states in 1990 and 2017, and the percentage change between 1990 and 2017 
Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)

1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 5 (4,6) 7 (5,8) 28.8 35 17 (14,22) 28 (21,35) 60.5 35 4 (3,4) 4 (3,5) 8.4 46 139 (111,151) 143 (115,166) 2.5 42 

Alaska 5 (5,6) 7 (6,9) 32.9 42 20 (16,25) 35 (27,44) 77.2 46 4 (3,4) 3 (3,4) -5.7 15 123 (113,145) 117 (101,138) -5.2 25 

Arizona 5 (5,6) 7 (6,8) 28.7 33 21 (17,26) 32 (25,40) 54.8 27 3 (3,4) 4 (3,4) 1.5 30 122 (108,136) 115 (101,135) -5.4 24 

Arkansas 6 (4,7) 7 (5,9) 25.6 22 19 (13,25) 30 (22,38) 54.7 26 4 (3,5) 4 (3,5) 4.9 37 148 (109,161) 148 (114,174) 0.1 37 

California 6 (5,7) 7 (6,9) 18.8 7 23 (20,27) 35 (28,44) 50.3 22 4 (3,4) 3 (3,4) -8.6 5 132 (110,140) 111 (96,133) -16 2 

Colorado 6 (5,7) 8 (6,10) 29.4 36 27 (22,32) 40 (32,49) 48.8 18 4 (3,4) 4 (3,4) -1.2 27 126 (112,136) 119 (103,139) -5.5 23 

Connecticut 7 (6,8) 7 (6,9) 0.9 1 32 (27,39) 35 (28,44) 7.1 1 4 (3,4) 3 (3,4) -5.7 16 125 (116,144) 108 (93,134) -13.3 5 

Delaware 5 (5,6) 7 (6,9) 28.3 30 20 (16,25) 33 (25,43) 65.6 38 4 (3,4) 3 (3,4) -6.5 10 124 (114,148) 113 (98,143) -8.2 18 

District of Columbia 4 (4,9) 5 (4,10) 21.5 10 12 (10,24) 27 (19,51) 127.1 50 4 (3,6) 3 (2,5) -21.3 1 137 (119,243) 101 (79,173) -25.9 1 

Florida 6 (5,7) 8 (6,9) 21.9 13 26 (20,32) 38 (30,47) 45.7 14 4 (3,4) 4 (3,4) -7 9 137 (115,146) 120 (105,140) -12.6 8 

Georgia 5 (5,6) 7 (6,8) 25.8 23 18 (16,23) 31 (25,40) 69 40 4 (3,4) 4 (3,4) -5.3 17 128 (113,145) 114 (99,140) -11.1 12 

Hawaii 4 (3,7) 6 (4,9) 35.3 44 19 (14,30) 30 (23,47) 58.5 31 2 (2,4) 2 (2,4) 0.9 29 86 (74,130) 85 (69,133) -0.5 35 

Idaho 6 (5,7) 7 (6,9) 24.8 19 23 (17,30) 33 (25,42) 41.6 9 4 (3,4) 4 (3,5) 4.6 36 134 (105,145) 132 (102,154) -1.6 31 

Illinois 5 (5,6) 7 (6,9) 31.1 39 19 (16,24) 33 (27,44) 72.3 43 4 (3,4) 3 (3,4) -6.2 12 127 (117,145) 113 (99,140) -11.3 10 

Indiana 6 (5,7) 7 (6,9) 24.7 18 22 (18,27) 32 (26,40) 46.4 16 4 (3,4) 4 (3,5) 3.5 33 132 (113,141) 131 (112,152) -0.5 36 

Iowa 7 (5,8) 8 (6,10) 20.2 8 29 (22,35) 39 (30,48) 35.9 3 4 (3,4) 4 (3,5) 8.2 45 135 (109,145) 138 (110,160) 2.7 43 

Kansas 6 (5,7) 8 (6,10) 27.1 26 27 (21,34) 38 (29,48) 41 8 4 (3,4) 4 (3,5) 6.9 40 136 (110,146) 139 (111,160) 2.1 41 

Kentucky 6 (5,7) 7 (6,9) 24.9 20 23 (18,28) 33 (26,42) 44.6 11 4 (3,4) 4 (3,5) 2.2 32 136 (111,146) 134 (112,159) -1 33 

Louisiana 5 (4,6) 6 (5,8) 28.5 32 17 (14,21) 28 (22,36) 71.1 41 4 (3,4) 4 (3,4) 4.9 38 128 (112,150) 128 (110,157) 0.1 38 

Maine 6 (5,7) 9 (7,11) 38.9 45 26 (21,32) 42 (33,53) 59.7 34 4 (3,4) 4 (3,5) 8.2 44 127 (112,137) 133 (111,156) 4.9 45 

Maryland 5 (5,7) 7 (6,9) 28 28 21 (17,27) 35 (27,49) 64.4 37 4 (3,4) 3 (3,4) -7.1 8 127 (117,152) 116 (100,154) -8.5 17 

Massachusetts 7 (6,8) 9 (7,11) 33.2 43 30 (25,38) 45 (36,57) 49.3 20 4 (4,4) 4 (3,5) 1.9 31 130 (120,146) 123 (107,147) -5.1 26 

Michigan 6 (5,7) 7 (6,9) 21.9 11 23 (18,28) 34 (28,43) 49.9 21 4 (3,4) 4 (3,5) -1.3 25 139 (117,149) 130 (111,151) -6.7 22 

Minnesota 7 (6,8) 9 (7,11) 25.2 21 32 (26,39) 45 (36,55) 39.9 6 4 (3,4) 4 (3,4) -2.8 21 132 (111,142) 126 (105,146) -4.7 29 

Mississippi 5 (4,6) 6 (5,8) 24.6 17 15 (11,19) 25 (19,31) 62 36 4 (3,4) 4 (3,5) 7 41 142 (109,155) 144 (113,169) 1.2 40 

Missouri 6 (5,7) 7 (6,9) 27 25 22 (18,26) 34 (27,43) 57.1 30 4 (3,4) 4 (3,4) -1.7 24 132 (114,143) 126 (109,148) -5 28 

Montana 6 (5,6) 9 (6,11) 52.2 49 22 (18,27) 42 (30,53) 87.9 49 4 (3,4) 4 (3,5) 14.5 50 129 (111,140) 143 (112,171) 10.4 48 

Nebraska 7 (5,8) 8 (6,10) 28.2 29 28 (22,34) 40 (31,50) 45.2 13 4 (3,4) 4 (3,5) 4.2 34 140 (114,151) 138 (111,158) -1 32 
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Nevada 5 (4,6) 6 (5,8) 17.5 5 18 (15,24) 27 (21,36) 45.9 15 4 (3,4) 3 (3,4) -6.3 11 120 (111,145) 105 (91,133) -12.3 9 

New Hampshire 6 (6,7) 9 (7,10) 32.7 41 28 (23,34) 43 (34,54) 53.7 25 4 (3,4) 4 (3,4) -1.3 26 128 (115,140) 123 (106,142) -4.4 30 

New Jersey 6 (5,7) 7 (6,10) 20.7 9 24 (20,31) 38 (30,52) 56.3 28 4 (3,4) 3 (3,4) -9.9 3 123 (114,150) 105 (90,139) -14.4 4 

New Mexico 4 (4,6) 6 (5,8) 40.1 46 16 (13,20) 29 (22,37) 80.2 47 3 (3,4) 3 (3,4) 4.3 35 113 (105,136) 113 (96,143) -0.7 34 

New York 5 (5,7) 7 (6,9) 31.6 40 20 (16,26) 35 (28,49) 76 45 4 (3,4) 3 (3,4) -10 2 125 (117,154) 105 (91,141) -15.5 3 

North Carolina 5 (5,6) 6 (5,8) 18.7 6 19 (16,24) 29 (23,37) 52.7 24 4 (3,4) 4 (3,4) -8.5 6 135 (113,146) 117 (102,139) -13.1 6 

North Dakota 6 (5,7) 10 (8,12) 52.6 50 27 (21,32) 49 (37,61) 83.7 48 4 (3,4) 5 (4,5) 11.7 48 138 (113,150) 154 (122,177) 11.4 49 

Ohio 6 (5,6) 7 (6,9) 28.7 34 22 (18,27) 33 (26,41) 51.3 23 4 (3,4) 4 (3,5) 5.2 39 130 (114,140) 130 (113,153) 0.4 39 

Oklahoma 6 (5,6) 7 (5,8) 22.8 14 22 (17,27) 30 (23,39) 39.1 4 4 (3,4) 4 (3,5) 7.8 42 132 (111,142) 139 (112,163) 5.1 46 

Oregon 7 (5,8) 9 (7,11) 26.8 24 29 (22,37) 43 (34,53) 44.9 12 4 (3,5) 4 (3,5) -2 22 144 (111,156) 134 (107,154) -7.3 20 

Pennsylvania 6 (5,7) 7 (6,9) 30 37 22 (18,28) 35 (28,46) 59.1 33 4 (3,4) 4 (3,4) -1.8 23 128 (117,143) 120 (104,145) -6.8 21 

Rhode Island 7 (5,7) 8 (7,10) 21.9 12 27 (22,33) 39 (31,49) 43.8 10 4 (4,4) 4 (3,4) -7.8 7 139 (122,149) 123 (107,144) -11.2 11 

South Carolina 5 (4,6) 7 (5,8) 24.5 15 17 (13,20) 28 (22,36) 71.4 42 4 (3,4) 4 (3,5) -4.4 18 140 (112,152) 126 (108,152) -9.9 16 

South Dakota 6 (5,7) 9 (6,11) 44.1 48 25 (18,31) 43 (29,55) 74.4 44 4 (3,5) 5 (3,6) 13.1 49 146 (110,160) 163 (120,192) 11.4 50 

Tennessee 6 (4,7) 7 (5,8) 14.2 2 21 (15,26) 29 (23,36) 40.2 7 4 (3,5) 4 (3,5) -6.1 13 147 (110,159) 131 (112,152) -10.4 13 

Texas 6 (4,6) 6 (5,8) 16.6 4 20 (16,24) 30 (23,36) 47.7 17 4 (3,4) 4 (3,4) -8.6 4 133 (108,142) 116 (102,134) -12.7 7 

Utah 5 (5,6) 8 (6,9) 40.9 47 22 (18,26) 36 (28,44) 66.7 39 3 (3,4) 4 (3,4) 8 43 118 (100,131) 122 (101,140) 2.9 44 

Vermont 6 (5,7) 8 (7,10) 31 38 25 (20,30) 40 (32,49) 57.1 29 4 (3,4) 4 (3,4) -4.4 19 129 (117,142) 119 (104,138) -7.6 19 

Virginia 5 (5,7) 7 (6,9) 27.9 27 21 (18,27) 34 (27,46) 58.7 32 4 (3,4) 3 (3,4) -5.9 14 121 (113,143) 109 (94,140) -10 15 

Washington 7 (5,7) 8 (6,9) 14.5 3 27 (22,33) 37 (30,45) 35.6 2 4 (3,4) 4 (3,5) -4.1 20 141 (113,151) 127 (102,144) -10.3 14 

West Virginia 5 (4,6) 6 (5,8) 28.4 31 18 (15,23) 27 (21,34) 49 19 4 (3,4) 4 (3,5) 10.7 47 122 (111,141) 130 (108,154) 6.7 47 

Wisconsin 7 (5,8) 8 (7,10) 24.6 16 30 (24,37) 42 (33,51) 39.3 5 4 (3,4) 4 (3,5) -0.8 28 137 (113,146) 130 (109,150) -5 27 
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eTable 12. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for meningitis by US states in 
1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 19 (17,22) 12 (11,14) -35.3 15 40 (35,46) 20 (17,22) -51.1 12 1 (1,1) 1 (0,1) -53.6 47 73 (64,84) 32 (27,38) -56.2 47 

Alaska 21 (18,24) 16 (14,18) -24.9 33 42 (36,49) 26 (23,29) -39 39 1 (1,1) 0 (0,1) -61.8 21 72 (59,85) 27 (22,32) -62.6 27 

Arizona 21 (18,24) 16 (14,18) -22.6 37 44 (38,50) 27 (24,31) -38.2 40 1 (1,1) 0 (0,0) -61.5 23 62 (53,72) 22 (19,27) -63.6 23 

Arkansas 19 (17,22) 13 (12,15) -31.6 21 41 (35,47) 21 (19,24) -48.2 21 1 (1,2) 1 (0,1) -60.5 26 87 (73,101) 31 (26,37) -64.8 19 

California 19 (16,22) 14 (12,16) -27.1 32 40 (35,46) 23 (20,26) -42.9 33 1 (1,1) 0 (0,0) -74.8 2 70 (62,80) 16 (14,22) -77.4 2 

Colorado 17 (15,20) 11 (10,12) -36.5 11 38 (33,45) 18 (16,21) -52.4 8 1 (1,1) 0 (0,0) -61.9 20 55 (47,66) 19 (16,22) -65.6 17 

Connecticut 24 (21,27) 19 (17,22) -21.4 39 49 (43,56) 30 (27,35) -38.1 41 1 (1,1) 0 (0,0) -66.5 9 57 (46,66) 18 (16,22) -68 11 

Delaware 17 (14,20) 10 (9,11) -40.1 3 36 (31,42) 16 (14,18) -55.1 2 1 (1,1) 0 (0,0) -61.5 22 58 (49,68) 21 (17,26) -64 22 

District of Columbia 30 (27,34) 20 (18,22) -35.5 14 53 (46,62) 29 (25,33) -45.8 27 4 (2,4) 1 (1,1) -78.2 1 260 (148,323) 51 (38,64) -80.5 1 

Florida 20 (18,23) 16 (14,18) -20.5 41 42 (36,48) 26 (23,30) -37.9 42 1 (1,1) 0 (0,0) -67.4 6 72 (62,83) 22 (18,27) -70 6 

Georgia 21 (18,24) 15 (13,17) -29.6 28 42 (37,49) 24 (21,27) -43.5 32 1 (1,2) 0 (0,1) -64.7 13 80 (65,92) 26 (22,30) -67.5 13 

Hawaii 16 (13,20) 11 (10,14) -30.4 26 37 (32,44) 20 (18,23) -45.9 26 1 (1,1) 0 (0,0) -61.4 24 47 (40,57) 17 (14,22) -63.4 25 

Idaho 15 (12,18) 9 (8,10) -38.4 6 34 (29,41) 16 (14,18) -54 5 1 (1,1) 0 (0,0) -66.7 8 49 (43,58) 14 (12,22) -70.9 5 

Illinois 17 (15,20) 11 (10,13) -36.6 10 37 (32,43) 18 (16,21) -50.6 13 1 (1,1) 0 (0,0) -67.1 7 65 (57,74) 20 (17,23) -69.6 8 

Indiana 20 (18,23) 15 (13,17) -24.3 34 43 (37,49) 25 (22,29) -41.8 34 1 (1,1) 0 (0,1) -54.5 44 55 (49,63) 24 (21,30) -56.8 45 

Iowa 18 (16,21) 14 (13,16) -20.5 42 40 (35,47) 24 (21,28) -39.5 37 1 (1,1) 0 (0,0) -56.4 40 43 (37,51) 18 (15,24) -59 39 

Kansas 18 (15,21) 14 (12,16) -21.1 40 39 (34,45) 23 (20,26) -40.9 36 1 (1,1) 0 (0,0) -55 42 46 (40,54) 19 (16,25) -58.8 41 

Kentucky 18 (16,21) 13 (11,15) -30 27 40 (34,46) 21 (18,24) -46.9 24 1 (1,1) 0 (0,1) -58.3 33 70 (62,80) 26 (22,33) -63 26 

Louisiana 20 (17,23) 10 (9,12) -47.3 1 41 (36,48) 16 (14,19) -60.4 1 2 (1,2) 1 (1,1) -57.2 38 93 (69,108) 37 (31,43) -60.4 35 

Maine 16 (14,19) 11 (10,13) -32.6 18 37 (32,43) 18 (16,21) -49.7 17 1 (1,1) 0 (0,0) -53.2 48 44 (39,51) 20 (17,27) -54.1 50 

Maryland 19 (16,22) 12 (11,14) -35.9 12 38 (33,44) 19 (17,22) -50.5 14 1 (1,1) 0 (0,0) -64.4 14 70 (57,80) 24 (20,27) -66.3 15 

Massachusetts 26 (23,29) 21 (18,24) -18.1 44 54 (47,62) 34 (30,39) -36.9 45 1 (1,1) 0 (0,0) -59.5 27 47 (40,54) 19 (17,22) -58.6 44 

Michigan 16 (13,19) 10 (9,12) -35.1 16 34 (29,40) 17 (15,20) -49.9 16 1 (1,1) 0 (0,0) -59.2 32 51 (45,58) 20 (17,27) -61.4 31 

Minnesota 16 (14,19) 12 (10,13) -28.1 30 36 (31,42) 20 (17,22) -46.2 25 1 (1,1) 0 (0,0) -63.4 16 42 (38,49) 15 (12,20) -65.3 18 

Mississippi 20 (18,23) 14 (12,16) -30.9 25 42 (37,49) 22 (19,25) -48 22 1 (1,2) 1 (1,1) -58.1 34 94 (77,110) 36 (30,43) -62.1 28 

Missouri 20 (17,23) 15 (13,17) -24 35 41 (36,48) 24 (21,28) -41.2 35 1 (1,1) 0 (0,1) -57.2 37 60 (52,70) 24 (20,29) -60.2 36 

Montana 17 (15,20) 10 (9,12) -39.1 5 38 (33,45) 17 (15,20) -55.1 3 1 (1,1) 0 (0,1) -54.3 46 53 (46,62) 22 (18,28) -59.3 38 

Nebraska 16 (14,19) 11 (10,12) -31.9 20 36 (31,42) 18 (16,21) -49.4 18 1 (1,1) 0 (0,0) -59.4 30 44 (38,52) 16 (13,23) -63.5 24 
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Nevada 22 (20,26) 18 (16,20) -20.4 43 45 (40,52) 30 (26,34) -33.8 49 1 (1,2) 0 (0,0) -67.8 5 79 (63,93) 24 (20,28) -70 7 

New Hampshire 21 (18,24) 17 (15,20) -17.8 46 45 (39,52) 28 (25,33) -36.9 44 1 (1,1) 0 (0,0) -58.1 35 39 (34,46) 16 (13,22) -58.7 42 

New Jersey 18 (16,21) 11 (9,12) -41.2 2 38 (33,44) 17 (15,20) -54.6 4 1 (1,1) 0 (0,0) -69.8 4 66 (52,76) 19 (16,22) -71.2 4 

New Mexico 19 (17,22) 12 (11,14) -37.1 7 41 (36,48) 20 (17,23) -52.2 9 1 (1,1) 1 (0,1) -57.5 36 73 (57,86) 29 (24,34) -61 33 

New York 21 (18,24) 14 (12,16) -31.5 22 41 (36,47) 23 (20,26) -45 30 1 (1,1) 0 (0,0) -72.5 3 76 (59,87) 20 (18,24) -73.3 3 

North Carolina 19 (17,22) 13 (11,15) -32.5 19 40 (35,47) 21 (18,24) -48.2 20 1 (1,1) 0 (0,0) -65.6 11 72 (62,85) 23 (20,28) -67.9 12 

North Dakota 16 (14,19) 12 (11,14) -23.9 36 37 (32,43) 20 (18,23) -45.6 29 1 (1,1) 0 (0,0) -51.3 50 39 (34,48) 18 (15,26) -54.3 49 

Ohio 24 (21,28) 20 (18,23) -16.9 47 50 (44,58) 33 (29,38) -34.3 48 1 (1,1) 0 (0,1) -54.7 43 54 (48,62) 24 (20,30) -55.7 48 

Oklahoma 18 (15,21) 11 (10,13) -37 8 39 (34,45) 18 (16,21) -53.4 7 1 (1,1) 1 (0,1) -52.2 49 68 (57,80) 30 (25,36) -56.5 46 

Oregon 17 (15,20) 12 (10,13) -31.2 24 37 (32,44) 20 (17,23) -47.2 23 1 (1,1) 0 (0,0) -62.9 18 53 (45,62) 18 (15,23) -66 16 

Pennsylvania 19 (16,22) 14 (12,15) -27.4 31 40 (34,46) 22 (19,25) -44.9 31 1 (1,1) 0 (0,0) -59.5 28 56 (49,64) 22 (19,26) -60.8 34 

Rhode Island 22 (20,25) 18 (16,21) -16.7 48 47 (41,55) 30 (26,34) -36.9 46 1 (1,1) 0 (0,0) -63 17 54 (45,64) 19 (16,23) -64.4 21 

South Carolina 19 (16,22) 12 (10,13) -36.9 9 40 (34,46) 19 (17,22) -51.9 11 1 (1,1) 1 (0,1) -61.2 25 77 (64,91) 27 (23,32) -64.8 20 

South Dakota 17 (15,20) 12 (11,13) -31.5 23 39 (33,45) 19 (17,22) -50.1 15 1 (1,1) 0 (0,1) -54.5 45 60 (50,71) 25 (21,30) -58.8 40 

Tennessee 25 (22,28) 20 (18,23) -18 45 51 (45,59) 32 (28,37) -37.1 43 1 (1,1) 0 (0,1) -59.4 29 67 (58,76) 25 (21,32) -62 29 

Texas 19 (16,22) 12 (11,14) -32.8 17 40 (34,46) 21 (18,24) -48.3 19 1 (1,1) 0 (0,0) -64.3 15 69 (56,79) 23 (20,27) -67.2 14 

Utah 17 (14,20) 11 (9,12) -35.7 13 38 (33,44) 18 (16,21) -52.1 10 1 (1,1) 0 (0,0) -56.4 39 43 (38,53) 18 (15,22) -59.6 37 

Vermont 26 (23,30) 22 (20,26) -14.8 50 56 (49,65) 37 (33,43) -33.3 50 1 (1,1) 0 (0,0) -62.3 19 49 (42,58) 19 (16,24) -61.5 30 

Virginia 18 (16,21) 11 (9,12) -40 4 38 (33,45) 18 (16,20) -53.7 6 1 (1,1) 0 (0,0) -65.3 12 67 (55,77) 21 (18,25) -68.1 10 

Washington 19 (17,22) 15 (13,17) -22.3 38 41 (36,47) 25 (22,28) -39.3 38 1 (1,1) 0 (0,0) -66.2 10 52 (46,61) 16 (14,22) -68.9 9 

West Virginia 25 (22,29) 21 (18,24) -16.6 49 54 (47,61) 34 (30,39) -35.8 47 1 (1,1) 0 (0,1) -55.3 41 66 (56,78) 27 (23,36) -58.6 43 

Wisconsin 17 (14,20) 12 (11,14) -28.3 29 37 (32,43) 20 (18,23) -45.7 28 1 (1,1) 0 (0,0) -59.3 31 44 (39,51) 17 (15,23) -61.1 32 
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eTable 13. Age-adjusted incidence, prevalence, mortality, and disability-adjusted life years (DALY) rates per 100,000 for encephalitis by US states 
in 1990 and 2017, and the percentage change between 1990 and 2017 

Location Incidence rates (95% UI) Prevalence (95% UI) Mortality rates (95% UI) DALY rates (95% UI)
1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 1990 2017 Change Rank 

Alabama 5 (4,5) 5 (4,5) 0.1 28 7 (4,11) 6 (4,10) -9.6 33 0 (0,0) 0 (0,0) -10.1 44 13 (9,15) 11 (8,13) -14.9 44 

Alaska 4 (4,4) 4 (4,4) -2.3 2 4 (3,6) 4 (3,5) -11 22 0 (0,0) 0 (0,0) -25.3 7 13 (10,15) 10 (8,11) -26 17 

Arizona 5 (5,5) 5 (5,5) -0.1 24 8 (4,12) 7 (4,11) -7.7 45 0 (0,0) 0 (0,0) -22.7 12 11 (10,13) 8 (7,10) -28.3 11 

Arkansas 5 (5,5) 5 (5,5) -0.1 25 8 (5,12) 7 (4,11) -11.9 13 0 (0,0) 0 (0,0) -12.1 37 13 (9,15) 11 (9,12) -18.9 33 

California 5 (5,5) 5 (5,5) -0.7 8 7 (4,11) 6 (4,9) -14 4 0 (0,0) 0 (0,0) -27.7 4 8 (7,11) 5 (5,9) -35 3 

Colorado 5 (5,5) 5 (5,5) -0.1 20 7 (4,11) 6 (4,9) -11.5 17 0 (0,0) 0 (0,0) -17.6 25 10 (9,12) 8 (7,9) -24.3 24 

Connecticut 5 (5,5) 5 (5,5) 0.3 34 7 (4,11) 6 (4,10) -10.5 28 0 (0,0) 0 (0,0) -26 6 10 (8,11) 7 (6,9) -31.8 6 

Delaware 4 (4,4) 4 (4,4) -0.3 13 6 (3,8) 5 (3,8) -7.2 46 0 (0,0) 0 (0,0) -21.7 15 11 (9,12) 8 (7,10) -25.6 19 

District of Columbia 6 (6,6) 6 (6,6) -0.2 17 7 (4,11) 6 (4,9) -9.2 37 1 (0,1) 0 (0,0) -48 1 41 (15,50) 18 (10,23) -55 1 

Florida 5 (5,5) 5 (5,5) 1 49 7 (4,11) 7 (4,11) -6.2 49 0 (0,0) 0 (0,0) -23.8 9 10 (9,11) 7 (6,9) -29.3 7 

Georgia 5 (5,5) 5 (5,5) 0.7 44 7 (4,11) 6 (4,10) -6.9 48 0 (0,0) 0 (0,0) -23.3 11 13 (9,14) 9 (8,10) -29.2 9 

Hawaii 3 (2,3) 3 (2,3) -2.5 1 2 (2,4) 2 (1,3) -21.5 1 0 (0,0) 0 (0,0) -19.9 22 10 (9,11) 8 (7,9) -23.9 25 

Idaho 5 (5,5) 5 (5,5) 0.2 31 7 (4,11) 7 (4,10) -9.4 35 0 (0,0) 0 (0,0) -17 28 9 (8,10) 7 (6,9) -25.5 20 

Illinois 5 (5,5) 5 (5,5) 0.5 39 8 (4,12) 7 (4,11) -7.9 44 0 (0,0) 0 (0,0) -24.3 8 11 (9,12) 8 (7,9) -29.3 8 

Indiana 5 (5,5) 5 (5,5) 0.5 37 7 (4,12) 7 (4,10) -9.9 30 0 (0,0) 0 (0,0) -11.3 38 10 (9,11) 8 (8,10) -15.9 40 

Iowa 4 (4,4) 4 (4,5) 0.7 43 7 (4,10) 6 (3,9) -10.7 26 0 (0,0) 0 (0,0) -10.6 42 8 (7,10) 7 (5,10) -16.2 39 

Kansas 5 (5,5) 5 (5,5) -1 6 8 (4,12) 7 (4,11) -12.2 11 0 (0,0) 0 (0,0) -10.1 45 9 (8,10) 8 (6,9) -17 37 

Kentucky 6 (6,7) 6 (6,7) 0.1 27 11 (6,17) 9 (5,15) -11.1 20 0 (0,0) 0 (0,0) -10.1 43 11 (9,12) 9 (8,11) -16.5 38 

Louisiana 5 (4,5) 5 (4,5) -0.1 23 8 (4,13) 7 (4,11) -13.6 5 0 (0,0) 0 (0,0) -12.5 36 14 (10,15) 12 (9,14) -14.7 45 

Maine 5 (5,5) 5 (5,5) 0.5 38 7 (4,11) 6 (4,10) -8.9 40 0 (0,0) 0 (0,0) -11 40 8 (7,10) 7 (6,9) -13.8 47 

Maryland 6 (6,6) 6 (6,6) -0.4 11 8 (5,12) 7 (4,11) -9.2 38 0 (0,0) 0 (0,0) -23.3 10 13 (9,14) 10 (8,11) -25.2 21 

Massachusetts 6 (6,6) 6 (6,6) 0.2 30 7 (4,11) 6 (4,10) -12.3 10 0 (0,0) 0 (0,0) -20.6 18 11 (9,12) 8 (7,9) -24.5 23 

Michigan 5 (5,5) 5 (5,5) 0.7 45 6 (4,9) 6 (4,9) -8.1 43 0 (0,0) 0 (0,0) -15.2 30 10 (9,10) 8 (7,9) -19 32 

Minnesota 4 (4,4) 4 (4,4) -0.1 21 6 (4,10) 6 (3,9) -11 21 0 (0,0) 0 (0,0) -14.8 31 7 (6,9) 6 (5,9) -18.3 35 

Mississippi 4 (3,4) 4 (3,4) -1.1 5 6 (3,9) 5 (3,8) -12.8 9 0 (0,0) 0 (0,0) -10.8 41 13 (9,15) 11 (9,13) -15.7 41 

Missouri 5 (5,6) 5 (5,6) 0.8 46 8 (5,12) 7 (4,11) -9 39 0 (0,0) 0 (0,0) -13.4 34 10 (9,11) 8 (7,9) -18.4 34 

Montana 6 (5,6) 6 (6,6) 0.7 41 9 (5,14) 8 (5,12) -11.9 12 0 (0,0) 0 (0,0) -8.6 47 10 (9,12) 9 (8,10) -14.6 46 

Nebraska 4 (4,4) 4 (4,4) -0.5 9 5 (3,8) 5 (3,7) -11.5 18 0 (0,0) 0 (0,0) -13.5 33 9 (8,10) 7 (6,10) -20.6 30 
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Nevada 5 (5,5) 5 (5,5) 0.5 40 6 (4,10) 6 (4,9) -3.9 50 0 (0,0) 0 (0,0) -26.4 5 12 (9,13) 8 (7,9) -32 5 

New Hampshire 5 (5,5) 5 (5,5) 0.9 48 7 (4,10) 6 (4,9) -11.9 14 0 (0,0) 0 (0,0) -17.1 27 8 (7,10) 6 (5,9) -22.2 27 

New Jersey 5 (5,5) 5 (5,5) 0.3 32 7 (4,10) 6 (4,9) -8.2 42 0 (0,0) 0 (0,0) -30.4 3 12 (9,13) 8 (7,10) -35 4 

New Mexico 6 (6,6) 6 (6,6) -0.2 18 10 (6,15) 9 (5,14) -11.1 19 0 (0,0) 0 (0,0) -17.2 26 13 (10,15) 11 (9,12) -21.3 29 

New York 6 (6,6) 6 (6,6) 0.7 42 8 (5,12) 7 (4,11) -7.1 47 0 (0,0) 0 (0,0) -33.9 2 10 (9,11) 6 (5,10) -37 2 

North Carolina 5 (4,5) 5 (4,5) -0.2 16 7 (4,11) 6 (4,10) -8.4 41 0 (0,0) 0 (0,0) -21.7 16 11 (9,13) 8 (7,9) -27.4 13 

North Dakota 4 (4,4) 4 (4,4) -0.4 10 7 (4,11) 6 (3,9) -17.1 2 0 (0,0) 0 (0,0) -4.5 49 9 (8,10) 8 (7,11) -8 50 

Ohio 5 (5,5) 5 (5,5) 0.3 33 7 (4,11) 6 (4,10) -9.3 36 0 (0,0) 0 (0,0) -11.1 39 9 (8,10) 8 (7,10) -15.5 42 

Oklahoma 5 (5,5) 5 (5,5) 0.4 35 7 (4,11) 6 (4,10) -13.3 7 0 (0,0) 0 (0,0) -3.3 50 10 (9,11) 9 (8,11) -8.3 49 

Oregon 3 (3,4) 3 (3,3) -1.8 3 5 (3,8) 4 (3,7) -10.1 29 0 (0,0) 0 (0,0) -19.4 23 9 (8,10) 6 (5,9) -27.1 14 

Pennsylvania 5 (5,5) 5 (5,5) 0.2 29 8 (4,12) 7 (4,11) -10.7 25 0 (0,0) 0 (0,0) -20 21 10 (9,11) 8 (7,9) -23.2 26 

Rhode Island 4 (4,5) 4 (4,5) -0.2 14 6 (4,10) 6 (3,9) -9.5 34 0 (0,0) 0 (0,0) -21.9 14 12 (9,13) 8 (7,10) -29.2 10 

South Carolina 5 (5,5) 5 (5,5) 0.1 26 7 (4,12) 7 (4,10) -9.7 32 0 (0,0) 0 (0,0) -19.2 24 13 (9,15) 10 (8,11) -25.8 18 

South Dakota 4 (4,4) 4 (4,4) -0.2 15 5 (3,8) 5 (3,7) -13.2 8 0 (0,0) 0 (0,0) -8.6 48 11 (9,12) 9 (8,11) -12.5 48 

Tennessee 5 (5,5) 5 (5,5) 0.5 36 8 (4,12) 7 (4,10) -11.5 16 0 (0,0) 0 (0,0) -14.7 32 10 (9,11) 8 (7,10) -21.5 28 

Texas 5 (5,6) 6 (5,6) 0.9 47 8 (5,13) 7 (4,11) -10.8 24 0 (0,0) 0 (0,0) -20 20 12 (9,13) 8 (7,10) -26.6 15 

Utah 4 (4,4) 4 (4,4) -1.3 4 6 (4,9) 5 (3,8) -13.4 6 0 (0,0) 0 (0,0) -12.6 35 10 (9,11) 8 (7,10) -17.5 36 

Vermont 4 (4,4) 4 (4,4) -0.1 19 4 (3,6) 4 (3,5) -14.7 3 0 (0,0) 0 (0,0) -20.5 19 8 (7,10) 6 (5,9) -24.8 22 

Virginia 4 (4,5) 4 (4,5) -0.1 22 6 (4,10) 6 (3,9) -9.8 31 0 (0,0) 0 (0,0) -22.5 13 12 (9,13) 9 (7,10) -26.1 16 

Washington 4 (3,4) 4 (3,4) -0.8 7 5 (3,8) 4 (3,7) -11.6 15 0 (0,0) 0 (0,0) -20.8 17 8 (7,10) 6 (5,9) -27.6 12 

West Virginia 6 (5,6) 6 (5,6) 1 50 9 (5,13) 8 (4,12) -10.5 27 0 (0,0) 0 (0,0) -8.9 46 11 (10,13) 10 (8,11) -15.1 43 

Wisconsin 4 (4,4) 4 (4,4) -0.3 12 6 (4,9) 5 (3,8) -10.9 23 0 (0,0) 0 (0,0) -15.9 29 8 (8,10) 7 (6,9) -20.5 31 
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